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PREFACE .. 


‘ 


‘Certain periods in the making of history have been deficient in 
contemporary chronicles. This is notably true in the history of 
American education during the eighteenth century. Such history 
presents lessons to the educator of a later generation. As we-follow 
the growth of the American people from the status of settlers in a 
new country to that of a distinctive nation with its own life to 
provide for by training and education, we are led to an under- 
standing of the American character and civilization of our own day. 
This understanding is necessary for all those who are engaged in 
the attempt to prepare boys and girls to take their places in the 
present social structure. 

The history of education is made up in part of accounts of various 
subjects which have developed into courses of study. Mathematics 
of some kind has always been inclded in such courses. In the 
American Colonies arithmetic was an important subject for prac- 
tical reasons. It was needed>for trade and commerce. With sailing 
vessels plying between Europe and America and the only means of 
communication with the “homeland,” navigation and all the kinds 
of sailing that had to be put to daily use came to be a continuation 
of the course in. arithmetic. _Astronomical observations were an 
important feature in laying out a course at sea, and so astronomy is 
found in connection with arithmetic. Some elementary trigonome- 
try, logarithms, and geometric constructions played a necessary part 
in the calculations incident to both navigation and astronomy. 
With this list the practical uses of mathematics in that day, are 
exhausted. 

It is the purpose of this study to show that algebra, another branch 

of mathematics, entered intg the American education of the eigh- 
teenth century, and to show further that we must seek some other 
Seat for its presence than a practical need for it. 

The research connected with this work has been made from. 

original sources found in many libraries, both public and private, in 
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the East. It would be a pleasure, if it were possible, to acknowledge 
in detail the cordial helpfulness that has been extended in every one 


of these libraries. In particular the writer is indebted to Miss 


Isadore G. Mudge, reference librarian of Columbia “University 
Library, for her efforts in many directions. 

To Prof. David Eugene Smith, of Columbia University, who 
suggested the problem, and whose interest and appreciation have 
been unfailing, the writer acknowledges inspiration in this’ study as 
well as in her whole professional life. - 

Lao GENEVRA SIMONS, 


Hunter College of the City of New York. 
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INTRODUCTION OF ALGEBRA INTO AMERICAN SCHOOLS 
IN THE EIGHTEENTH CENTURY 


‘ 


mS. 
Chapter I 


FOREIGN INFLUENCES LEADING TO THE INTRODUCTION 
OF ALGEBRA INTO AMERICAN EDUCATION 


— English inflwnce.—Edueation in the American Colonies for more , 


thana century after its beginnings was an attempt at a reproduction 
of the education of the countries from which our forefathers came. 


* The influence of foreign universities appears in every aspect of the 


school life be fore the Aumiatie an Revolution. 

The first colleges wete modeled entirely on the English universities, 
so far as the imitad resources of the founders allowed. Courses of 
study, textbooks, and organization were for a long time almost ex- 
clusively English. -Presidents went to England to raise money to 
carry on the work onthe liome field. College professors were either 
imported from England or Scotland, and in many instances returned 
there, as was t8e case with a long line of men at the College of Wil- 
liam and Mary, or they traveled to England to obtain the education 
necessary to ijl their positions. , 

Professors. educated at Oxford or Cambridge or any other uni- 


versity. must have been interested inthe application of their foreign 


experiences on their return and would naturally have transplanted 
the traditions of the day, so faras it was possible, to the American 
institutions to which they came. At the same time they were engaged 
in correspondence with foreign. leaders, and so alhrough the period 
under ‘consideration reflections of the intellectual life abroad will 
be apparent, 

English algebra.—From the middle of the seventeenth century 
works on algebra were being published, and prominent teachers were 
presenting the subject. In 1707 Sir Isaac Newton’s work on algebra 
and the theory of equations, the Avzthnetica Universalis, appeared 
and i¢ was followed by an English translation in 1720. With the 
unparalleled reputation of Newton and the genius of his discoveries 
this work must have taken a strong hold on the algebraically minded 
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teacher. It Risineniaie that the first quarter of the eighteenth 
century should have seen some beginnings of algebra as well as 
fluxions in American. schools and colleges. 

The earliest formal piece of work in American algebra growing 
out of this English influence is found in a set of notebooks prepared 
under the direction of a native American who went to England to 
continue studies begun in his undergraduate days. 
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Chapter I] 
2 ALGEBRA AT HARVARD IN 1730 


Arithmetic noteboohs—The custom of keeping notebooks for 
school subjects was well-nigh universal during the eighteenth cen- 
tury. One ‘of these subjects was arithmetic. and arithmetic note- 
hooks are commonly found in fibraries and collections of Americana, 
They are sometimes so exquisitely prepared by hand that they ap- 
pear to be the work of a craftsman in printing. One! of the earliest 
of these books is that of Robert Thale. and it bears the colophon: 
“The End of this Treatise of Arithmetick, begun by me Robert 
Hale, Feb. 23, 1718/9 & Ended Noy. 5. 1719." Tt contains treatises 
on arithmetic, logic. metaphysics, physics. geography. and geome- 
try? Only occasionally is a section on algebra numbered among the 
contents of such a book. var 

Alyebra notebooks.—With the comparative rarity of algebraic 
material, the discoverv® of a complete manuscript notebook oy 
alvebra as early as 1739 greatly enriched our knowledge of that 
subject in America. The manuscript referred to was fonndyin the 
museum housed in the old jail wee vilies Maine. It is a 
manuseript on algebra by Samuel Langdon, at one time president 
of Harvard College; and the or iginal of ft was prepared, as later 
evidence will show, by Isaae Greenwood, for several years pro- 
fessor of mathematics and natural philosophy of the sume insti- 
tution. 

The value of this manuscript was considerably enhanced by the 
futher discovery, in the Manuscripts Americana at Harvard Uni- 
versity, of another manuscript on algebra which so closely resembles 
the Iaangdon one as to leave no doubt that the two notebooks were 
taken from the same original. The Harvard manuseript whs written 


‘American Antiquarian Society. ‘ 

7Robert Hale wax graduated from Harvard in 1%2 1, and this probably represents the 
Mathematical work that he took during hix freshimag or sophomore year, 

2David Bugene Smith. “A Glimpse at Barly Cofnial Alzeboa.” Nehvol and sSoctety,- 
Jan, 5, 1018. This article fully Geseribes the manuscript, and’ the description bereia 
contained will necesaarily-cover the game ground, although It is the result of a study 
mate Uy the author, 
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by James Diman, who was for a time the librarian of Hurverd Col- 
lege. und contains the date 1730. 

The existence of two such manuscripts is a matter of great im- 
portance in the history of American mathematics. One manuscript 
inight haye been the work given to a private pupil by the professor 
at Harvard, but two similar manuscripts written at different times 
during the same professorship afford unmistakable proof that such 
work was being taught during the period of this’ particular man. 

The Langdon manuscript consists of 75 numbered pages, with 2 
unnumbered pages forming a front cover and 18 unnum- 
bered pages at the end. The !atter contain no notes, except 
one leaf. The pages are 14.7 cm by 18.7 cm., and the. book con- 
-sists.of 48 leaves, three-fourths of one leaf having been cut out. by 
the author. On the front cover appears the inscription: “ Samuel 
Langdon’s Book, July 25, 1789,” and on the reverse of this lewf are _ 
the words: “ Algebra by Isanc Greenwood, M. A. Began July 25, 
1739." A colophon reads: “ Finished writing Algebra August 17, 
1739. Algebrae Finis.” ~ 

The Diman manuscript consists of 4 unnumbered pages followed 
by 125 numbered pages, 16 cm. by 19.3 cm. ve the upper right-hand 
corner of the first page is the inscription: “James Diman’s Book 
1730/31." In large writing on this same page appears the title: “ Al- 
gebra or Universal Mathematics reviewed 1738 with Notes and Addi- 
tions.” The third page has the following note: “ Books perused in 
y* review of my Algebra made in 1738. 1. Harris Lexicon Technicum. 
2. Chambers Cyclopuedia. 8, Wolfius Elementa Matheseos Uni- 
vers.” The work ends on page 125 simply with “ Finis.” The ap- 
parent difference in the lengths of the two books is due to a ditfer- 
ence in the size and closeness of the Writing and not to a, difference 
in the amount of subject matter, the Diman manuseript having 
only six pages not fouffl in Langdon. 

Isaac Grecnwood.—Interest always attaches to the personalities of 
men connected with any. work, and so we shall first give some account 
of the three men whose names appear on these two manuscripts, Isaac 
Greenwood was born in Boston in 1702, and was graduated at’ Har- 
vard in 1721. Three years later he received the A. M. degree. In 
1727 a professorship of mathematics was created at: Harvard through 
the benefaction of Thomas Hollis, of London. As is still and proba- 
bly ever‘will be the custom, the college authorities sought’ among their 
own graduates a brilliant student to fill the chair. ‘They were unani- 
mous in their choice of Greenwood. A visit to England about this. 
tine enabled him to qualify himself more perfectly for the expected 
appointment. He received it, and an entry in the “ Minutes of the 
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College Officers” under date of 1728, February 13, reads, * Mr. Isaac 
(rreenwood installed professor." 

"In 1729 Greenwood published anonymously a work on arithmetic,® 
This was the second arithmetic to appear in the American Colonies 
and the first by a native American. The college notes above referred 
to contain another entry, “N. B. dismissed July 13, 1738, died at 

_Eharleston, S° Carolina# Octo, 22, 1745." His dismissal came as the 
‘result of his having been “ guilty of many acts of gross intemperance, 
to the dishonor of God and the great hurt and reproach of the 
society.” There seems to have been no question about Greenwood's 
abilities. Both the cause of education which-he was serving so well 
und his own career in life were the losers by his weakness of will 
and unfortunate appetites. 

Samuel Langdon.—Samuel Langdon® was born in Boston in 1723, 
entered Harvard in 1736, graduated in 1740, and received the degree 
of A. M. in three ears. He studied divinity for a time at’ the college 
itself, and in 1745 was licensed to preach. The University of Aber- 
deen conferred upon him the honorary degree of S. & D. In 1774 
Langdon became president of Harvard College, and his name ap- 
pears for the first time on thc Harvard commencement program for 
1176. It must have been a satisfaction to have dedicated to him 
as president the first sheet of commencement theses to appear xfter . 
the Declaration of Independence, for he was heart and soul in sym- 
pathy with the principles of the American Revolution. These putri- 
otic sympathies led in the'end to his forced resignation as president — 


in 1780. He spent the remainder of his life as minister at Hampton 


Falls, N. H., where he died and was buried in 1797, 
James Diman—)ames Diman,? was born in 1707 in East Hampton, * 
Long Island. In 1780 he graduatcd from Harvard, and in 1733 re- 
ceived the degree of A, ted He was appointed librarian in 1735 and 
served until the spring of 1737. In February of that year he was . 
called to the pastorate of the Second, or East, Church in Salem, 
~ Where his ministry continued for over 50 years. We see, therefore, 
that Diman took part or all of his college course during Greenwood's 
term of service and later was associated with him in an official 
capacity. 
The earlier date, 1730-31: on the Diman manuscript occurred dur- 
ing Greenwood's first years in his professorship, and ‘hence there is 


“Harvard University Library. 4 

*See page 68 for conclusive evidence on the authorship of this arithmetic. The copy 
of this work in the New York Public Library contains, In several places, ' Hiakim 
Willis. his Book 1733," Willig graduated from Harvard {n 17385 and no doubt used the 
book in. bis college course, a 

*See F, B. Sanborn. Dr. Langdon (1723-1997), 1904, for a full description of Langdon's 
Mfe and connection with Harvard College. Se 

‘Account taken from’. C, Potter and C.K. Bolton. Librarians of Harvard College, 
1667-1877, Cathbridge, 1897, 
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every reason to believe that Greenwood was using this‘algebra mate- 
, ial at least-as early as 1730, The other date, August, 1738, on this 
| same manuscript was just after Greenwood’s withdrawal from the 
college and during Diman’s pastorate at Salem. A comparison of 
the two shows that the Diman manuscript contains just a small sec- 
tion thaf is not found in the Langdon ofe, and so Diman added little 
to the original in his review. Langdon's boek was made about a 
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Symbols given in the Diman (1730) manuscript from Harvard College 


year later, in July, 1739. Both manuscripts seem to be careful 
copies of work “one earlier at Harvard, ’ 

Introduction of the Harvard manuscripts—We turn now to a 
description and comparison of the Diman and Langdon manuscripts.’ 
Both algebras open with an “ Introduction,” which begins as follows: 

1. This Science is culled Algebra from two or three words en y* Arabinn 


Languuge. w muy be interpreted elther the Art of Restitution, & Comparison; 
or y¥° Art of Resolution & Equation. It is also known by various other Names, 


*The quotations given are from the eurller manuacript, that by Diman; citations from 
the Langdon one would be practically the same. - 
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The first y' wrote upon this Subject, in Europe, termed it ¥* Rule of Restitu- 

tion & Opposition; Since, it has been called by some, the Analytick Art; by 

" others, Specious Computution; Regula Rei et Census; y*: great Art; Modern 
. Geometry; Universal Mathematicks &c. (Dian, Dp. 1; Langdon, p. 1.) 

This introduction shows an interest on the part of the author of 

the original in the history of the subject. For this history he drew 

directly from John Wallis” or from some work founded on Wallis. 


ot 3 
7 tye or 
= ~ set et weenie’, aH A cette a 


» =. 


Symbols given in the Langdon (1730) manuseript from Harvard College 


The paragrajfh cited shows a strong resemblance to the openjng para- 

graph in the article on algebra in Chambers’s Cyclopacdia.” 
Symbols—A_ page of “Algebraical Characters” follows the in- 
troduction. Attention is'ctlled to the interesting features of this 
table of symbols; to the-bar which is the only sign of aggregation 
: SS) ee 


* John Wallla) A Treatise of Algebra both Historical and Practicat. London, 1685. 
*° H. Chambers, Cyclopaedia, Second edition, London, 1738. 
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used; to the symbol for continued proportion; to those for inequality, 
unequal parallel lines met at one set of extremities by a vertical trans- 
versal; to the capital S turned on its side to indicate the difference 
between a and 6; a?x* is explained to mean “a invol* to y°* 2° x 
to y* 5 power & joined in one product,” although the more common 


form aa is found, and frequently even such forms as aaaaa, showing 


the difficulty in adopting the representation by the exponent. Later 
in the manuscripts, it is curious to find the powers of x — y up to the 
sixth in this latter form, so that the sixth power reads rrrver — 
Greavany—Ldaxrvxyy—Q0rreyyy + liexyyyy—Sryyyyy + yyyyy (sic) 
und then to find the seventh, eighth, and ninth powers in the present 
day form. (Diman, p. 27; Langdon, p. 19.) 
Topics.—The topics reproduced as they appear in the two manu- 
scripts are set ‘down to show the similarity between them. They are 
paired except when the topics are identical, a blank space indicating 
that the topic is omitted, The first member of each pair is taken 
from the Diman manuscript, the second from that by Langdon, 


Notation; Algebraical Caracters, Algebraical Characters; Addition of Inte- 
gers; Subtraction, Substraction; * Multiplication of Algebraic Integer, Multi- 
plication of Algebraick Integers ; Division: Algebralcal Fractions, Algebraick 
Fractions; Addition & Subtraction of Fractions, Addition & Substraction of 
Fractions; Multiplication of Fractions; Division of Fractions; Involution of 
whole Quantitles; Involution of Fractional Quantittes, Fractional Involution; 
Evolution of whole Quantities; Fractional Rvolution; Binomlul Quantities, 
Involution [of binomial quantities}; Promiscuous Examples [the examples 
unre found but not the heading]; [Heading not given, but two fractions are 
included In the set of examples), Involution of Blnomial Fractional Quantities ; 
Multinomial Quantities; Invyolution [of multinomial compound quantities] ; 
{No heading but the statement: “Fractional Compound Quantitles are giso 
Involved In y* same muner"], Fractional Compound Quantities; Evolution, 
Evolution of Multinomial Quantitles; Surd Quantities; Notation [df surds] ; 
Reduction of Surds; Multiplication of Surds; Division of Surds; Addition 
and Subtraction of Surds, Addition and Substraction of Surds; Compound 
Surds; Multiplication of Binomial Surds, ——————; Divislon in Compound 
Surds, ——————-;; Equation; Reduction of Equations; Reduction by Addition ; 


_ Reduction by Subtraction, Reduction by Substraction; Reduction by Multl- 


plication; Reduction by Division; Reduction by Inyolutlon; Reduction by 
Evolution; Reduction by Analogies to Equations & e Contra; The Method of 
Resolving Algebraical Questions; General Rules Concerning y® Reduction of 
Equations; Simple Equations; The Solution of Adfected Quadratick- Equations, 
+ Mr Oughtreds method of solving adfected Quadraticks, Mr, Ought- 
reds method of solving adfected Quadratics; The Solution of Adfected 
Equations. by taking uway y® Second Term, The Solution of adfected Equa- 


These symbols are used by Willlam Oughtred In his Clatia Mathematica, p. 106, 
London, 1648, 

"This symbol wne used first by Oughtred, loc, clt,, Eu. 2, 1662. : 

’Diman uses the spelling “subtraction,” while Langdon urea “gubetraction.” The 
latter Is used throughvut Greepwood's Arithmetic. For a discussion of the spelling of 
those words, se¢ David Eugene Smith, Hfatory uf Mathematics, 2 vyolu,, Boston, 1923-24, 
hereafter referred to as Smith, History, IL, 95. 
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tlons by taking away the second term; The Solution of Adfected Quadratick 

Equations by y* method of Compleating v* Square, The Solution of Adfected 
; Quadratic Equatiofs by y* Method of compleating ye square; Questions, Ques- 
tions producing adfected Quadratick Equations; The Resolution of Cubic 
Equations, The Resolution of Cubick Equations; Cubic Equations by Substitu- 
tion, Cubick Equations by Substitution; Cuhte Equations by Tryalls & Depres- 
sion, Cubick Equations by Tryals & depression;*TGhe Solution of Irregular 
Cubics, The Solution of Irregular Cubicks; The Method of Converging Series, 
The method of.converging Series and Approximittion ; —————. 1 of Simple 
Roots; ——————, IT of Adfected Equations; Mr Kaphson’s Theorenis for 
Simple Powers [not so destgnated, but all the Ruiphson formulas are given]; 
Mr, Raphson’s Theorems for adfected Equations; Dr Halley's Theorems for 
Solving Equations of all sorts, Dr. Halley's method for solvine equatious of 
all sorts; Concerning the Method of resolving Geometrical Problems. alge- 
braically, Concerning y* method of solying Geometrical Questions Algebraically. 


Treatment of topics.—Many interesting passages show the spirit 
and subject matter of these two notebooks, and at the same time 
multiply the evidence bearing on their common, sources Some im- 
portant ones will be toached upon. 

The clearness of explanation throughout may be illustrated by ‘the 
treatment of signs in addition and subtraction, which begins ae 
follows: 

~The reason of y* Operation in Algebraical Addition and Subtraction may be 


vusily understood by considering y° affirmative and negative Quantities like 
upposites as y° Case is in Ballancing accompts. (Diman, p. 7; Langdon, p. 5). 


Involution of Binomial Quantitles. ... Consequently {f y¥° Numeral 
fisures of Coefficients could he found y® whole might be performed without 
multiplication and this Is done by y* following Problem. ‘Fo find y* Coefficients 
in Binomial Powers. Rule. Multiply y*® Coefficient into y* Index of y* Power 
and Divide that Product by y* Number of terms, counting from y* left hand, 
wu! y® Quotlent. will be y® Coefficient-or Numeral Figure of y* next successive 
Quantity. (Dimun, p. 27; Langdon, p. 18). 


Irrational Quantities*are noted thus; 2 w is 2 wt® y* Sign of Irration- 
ality : before it... . There is also another way of marking surd Quantities 
Where Roots are expressed without y* Radical sign by their Index, this is 
founded upon y* manner of expressing Powers, thus as 7, z’, wr signifies y° 
Squire, Cube & Biquadratick of r: so 74, 74, 7] will accordingly signify y° 
Squire, Cube and Biquadratick Root of a. ... and w® at any time there is y* 
Sign of Irrutionality eats to mixt "Qunntities with y° sign of Insepera- 
tion (sfe) over y™ thus: ¥ 22° 7+V:2 It Is called a universal Root. (Diman, 
p. a8; Langdon, p. 23f.) 


There are seven methods of “ Reduction of Equations.” “The 
seventh, “ Reduction of Analogies to Equations & & Contra,” is 
illustrated by Ex. 1: 

Reduce y* Analogy z:4: 22, 4X4=16, 2X x= zz, a =an8 per, 16 : 6 
Euclid, 77=8 (Diman, p. 59; Langdon, p. 31). 


Under “ The Method of Resolving Algebraical” Questions ” we’ 
find : . 
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This part of Algebra is wholly arbitrary & everyone is left to himself to 
pursue his own particular Genius and way of thinking, which is so far from 
being a Defect y'-it is one of y* Chief Excellencies of this Science, which may 
from hence not unjustly be called a sublime way of Reasoning. (Diman, p, 62; 
Langdon, p. 33). 

Night rules precede the set of questions under “ Simple Equations,” 
and these are accompanied by illustrative examples, employing letters 
throughout. The method employed in the questions can best be 
understood by examining one of them. This one bears the same 
number in the two manuscripts. 
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Introduction to cuble equations in the Diman (1730) manuscript from Harvard College 


Quest. 25. Iam a Brazon Lyon, my two Eyes, juy Mouth & y® Sole of my 
Right foot. nre so many several Pipes, which fill a Cistern, y® Right Eye in 2 
Days, y*® Left in 3, & y® Sole of my foot in 4, but my Mouth can fill it in 6 
hours, tell me in w'. time all these to-gether, my mouth, my Eyes and my foot 
will fill y° Cistern. (Diman, p. 77; Langdon, p. 41.) 


ay es w is taken for the number of hours sought, and 


are at Rbas 4 - for the part of the cistern filled by the respective pipes. 


From these fractional values an equation is formed and a general 


ra 
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solution in terms of a,b, ¢. d effected. . In the value of so found, 
numerical substitutions are made. This is the usual procedure in 
the solution of the questions. Diman gives 26 such problems to be 
solved, while Langdon gives 30. Twenty-two problems are alike 
in the two works. The problems are mixed in their nature, Diman 
favoring somewhat the more mechanical kind and Langdon the more 
practical—practical for the day in which they arose, if not for theirs 
nor for ours. They include age. merchants trading for linen and 
pepper, numbers multiplied, divided. and operated upon in a variety 
of ways, the vintner. the man who found poor persons at his door 
ready to receive alms, clocks, the shepherd in time of war, cisterns, 
noblemen traveling for pleasure, the gentleman who hired a servant, 
a general setting his army in square array. two persons discoursing 
ahout their money, and partnership. 

“Adfected Quadratick Equations are considered under three 
forms, and “ Each of,these Forms may be Resolv'd 3 several ways.” 


- The first of the methods shown is: , 
Mr. Oughtreds™ Method of Solving Quadraticks ... Rule. Multiply y® ab- 


solute Number by four & add thereunto y® Square of y* Differentin! Quantity, 
y" Square Root of y® minus yv° Differential Quantity being divided by two, is 
yo Quantity Sought. (Diman, p. 78; Langdon. p. 40. : 


The second method is ‘ The Solution, of Adfected Equations by 
taking away y® Second Term.” (Diman, p. 81; Langdon, p. 46.) 
In this method y—14 d is substityted in the equation a i 
whence y?—yd4+ 4 @’=r? and yam d? or y=V¥n-+\, d 

The labor involved in removing one term is admissible ae from 
the standpoint of the interest inherent in a different manner of so- 
Intion. 

The third of the three methods given for the treatment of the 
quadratic equation is “ The Solution of Adfected Quadratick Equa- 
tions by y¢ method of compleating y¢ Square.” This method is the 
familiar one known by the same titJe at the present time. <A set of 
25 problems follows these three methods, and the two manuscripts 
agree in the problems snd in the order of them with a single excep- 
tion. It is of especial interest to note that, in connection with the 
solution of question 7 of this set, the Langdon manuscript (p. 49) 
gives an imaginary number in the result. This is the only approach 
to an imaginary in either of the manuscripts, and indicates scholar- 
ship on the part of the author of the,notes as well as ability on the 
part of his pupil. 


4 Qughtred’s Claria Mathematica: consistssfor the most part of the solution of quadratic 
equations, On his treatment of these equations, see F,.Cajori, William Oughtred, p. 29, 


Chicago, 1916. ae 
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Subject matter of an advaneed nature——Up to this point the sub- 
ject matter has been largely that of the latter-day secondary schools, 
although the- spirit of the texts is in many respects more mature, 
The next topie is usually included to-day in a college course in 
algebra and shows that work of a.high order was being done at 
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Introduction te cubic equations in the Langdon (1739) manuscript from Harvard College 


Harvard in 1730. It begins with “The Resolution of Cubic Equa- 
tions,” 

The first. method employed in the solution of thése equations is 
that of Substitution. (Diman, p. 94;-Langdon, p. 54.) An litle 
of the problem solved in modern formi reads as follows: 


Given 2°41202"—300r=871454}. Let e=b+e. 
Then (b-+c)*+120 (b+)*—300 (b+c) =S8714544 


, 


— 


“Or FIC IUA LEE 1200742 10b€ + 120E— 300 — 300° = 37 14544 


$114544 b= 100 
Substituting in all terms containing b alone, 
V+ 12007?—3800b=2170000 
3714554 —2170000= 154.4544 Ist Dividend 
Substituting for b in all terms which contain ¢ with some other 1tter or namber 
Sh7430+2400+ 120=54 120 
Then 15445 344-54 120= 20=c 
_ Substituting values of b and cin all the terms containing C, 
8U'c+ 300 +0°+240be4+ 120° —2000= 1250000 
1544544—1250000= 294044 2nd Dividend 
Then make b equal the former b-+e or 120 
Substituting for b in the terms containing e¢, 
sett eet 0b+120—300=72180 
294544 +72180=4, a new o 
‘Substituting for b & c aguin in the terms containing ec, 
S'e+-3bE +c°+240be + 120°—3 00h = 291544 
294544—294544=0 Hence r=12). ‘e 


The second method of solving cubic equations is by “ Tryalls and 
Depression,” and this is virtually an application of the remainder 
theorem. With the third method, “The Method of Converging 
Series,” the more difficult handling of these equations appears. As 


defined in the book, Op > . 


The Method of Converging Series is an Approximation, or orderly approach 
nearer & nearer y® Truth y® more one works on ad Intinitum, by wt" means any 
Equation w‘ soever elther Quadratick, Cubie, Biquadratick, Sursolid &e may be 
answer'd to any degree of exactness. (Diman, p. 102; ‘Langdon, p. 60). 
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After some further general remarks on this method, there follows 
“M' Raphson’s ** Theorems for Simple Powers.” The theorem for 
“ye Biquadratick” is applied to extract “ y* Biquadrate of 90.” In 
addition, there are “ Mt Raphson’s Theorems for adfected Equations. 
(Diman, p. 108; Langdon, p. 62.) The biquadratic equation aaaa— 
jaaa= 13824 is solved.” The last section of this part of the work is 
devoted to “Dr Halley’s** Theorems for Sdélving Equations of all 
sorts.” (Diman, p. 110; Langdon, p. 64.) They are theorems for 
obtaining approximate roots of numerical higher equations. 

Geometric problems.—The book closes with a section “Concern- 
ing the Method of resolving Geometrical Problems Algebraically,” 
a section which shows how completely geometry was under the sway 
of algebra during the eighteenth century. In the opening para-. 
graph, the author writes: 


But in Geometrical Problems is tho't sufficient to note only such Particulars 
as ure necessrry to lead y*® Geometritian to some .known Theorem, whereby 


% Joseph Raphson, who published in 1690 a work entitled “Analysts aequationum 
usirersalis,” in which he modified Newton's method of finding the approximate roots of a 
numerical equation, . For a discusaion, see F, Cajori, Oughtred, p, 140. 

1 Hdmund Halley, the great hl Sas lle was alsu deeply juterested in geometry ¢ 
bod algebra. 
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y’ solution muy be made, And to factlitate this IT must advise y°’ Student 
always in Geometrical uffairs, to consider y® unknown Quantity as  reully 
_ known, Then Comparing y® several Quantities in y® Problem, note how they 
ure related elther directly or by Consequence of any of Euclid ‘&e Demon- 
rations, (Diman, p. 114; Langdon, p. G5). 
wenty-four problems of a geometric nature follow. Diman uses 
« Latin throughout this set, while Langdon continues to use the 
~ English language. The problems are the same and are numbered 
alike in the two manusoripts. No statement of the problem in words 
precedes the solution, except in one instance, The diagram in each 
case is clearly marked. and the data given by reference to the dia- 
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Geometric problems solyed by means of algebra In the Dimun (1730) manuscript 
from Warvard College 


gram. The problem shown would read, “Given the triangle ABC, 
with the altitude CD upon the base AB. Let a circle with center 
@D and radius D.1 cut CD in £, and-a circle with center D and radius 
DCE cut DB in F."") Given CE and F/B equal to a and b respec- 
tively and AC : BC ::a:d. Required the value of CD in.terms 
ofa,b,andd. Ais represented by y and CD) by w, and the problem 
18 solved by applications of the Pythagorean theorem and the given 
= data. 


Oe 
1 Langdon uses a triangle ln which CD equals DB, and hence FB 1s incorrect. 
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There are scattered throughout the exercises many tacts from 
Euclid, both detinitely referred to and implied. We can not. doubt 
that the pupils who studied this algebra, writing out these manu- 
scripts as textbooks, had already taken a good course in geometry. 

Sources of matcrial—The sources from which Greenwood drew 
his material can not, of course, be known with any assurance, Cer 
tain-striking resemblances to texts of the day which appear to be 
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Geometric problems solved by means Of algebru in the Langdon manuscript from 
Harvard College 


more than mere coincidences may be indicated and indeed some of 
these-have been referred to in the description of the manuscripts. - 
Hints are given by the writers. As already noted, ,Diman states 
that he used in his review Harris, Wolfius, and Chambers’s Cyclo- 
pedia. Langdon at the end of the manuscript, on the inside of 
the last cover leaf, states that “The Diameter of a Circle being 
supposed, the Circumference is expressed by the following figures— 
vide Chamb. Dict.,” and then gives the ratio of the circumference 
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. 


c 


of a circle to the diameter correct to 32 decimal places bit. without 
using any symbol for the ratio. 


F ‘ 5 : f 
The bodies of the manuscripts furnish clues to further sofrees 


of material. for in them appear the names of Raphson, Oughtred, 


and Dr, Halley. In all probability Greenwood had access to the 
original works of these aleebraists and may have brought copies 
of them back from England. In addition to these names, we final 
“ Such Demonstrations as may be found in approved -Authors such 
as Euclid, Apollolius, Archimedes.” (Diman, p. 62; Langdon, 
p. 33.Je 

A reference to Chambers has already been mile, showing that 
this cyclopedia may have been drawn on for the history of algebra. 
The meaning of universal root is given in practically the same 
words as those used in Chambers, viz “ y? :74+y 22, which last 
is-called an universal root.” Under the topic “Reduction of Surds” 
two rather unusual terms heteroyenenl and homogeneal, are en 
ployed, which seem to have been taken from this source. 

Tt is easy to believe that Cireenwood drew some inspiration, if not 
actual subject matter, for the section on “ Geometrical Problems”: 
from Raphson’s translation ** of Sir Isaac Newton's -Lvdthmetica U ni- 
versalis. A comparison of certain introductory matter to the greo- 


‘metrical exercises found in the two works follows: Py 
t 


In the first*Place, therefore, the Calculus may be assixted.by the Addition and 


“Subtraction of Lines, so that from the Values of the Parts you may find the 


Values of the whole, or from the Vulue of the whole and one of the Parts, you 
may obtain the value of the other Part.” 

I. The Calculus miy be assisted by y" Addition and Subtractlon of Lites, 
so yt from y* values of y* Parts y° value of the whole, or from y* value of 3" 
whole and one of y* Parts, y* Value of y® other Part may be obtained, (Dimian, 
p. 114 f; Langdon, p. 66 f.) { 


The other two parts show the same similarities. 
One of the successful and well-known teachers of mathematics of 
the seventeenth century was an Englishman by the name of John 


Kersey (1616-1677). He was the author of an algebra which was 


entitled: The Elements of that Mathematical Art commonly called 
Algebra. The first edition appeared in 1673, and it was followed by 
other editions. On its publication, this*work became a standard 
uuthority. 

An indication that Kersey'’s algebra was used by Greenwood in 
preparing his algebra notes was given by a reference in one of the 
two manuscripts. In stating the rule for the coefficients in the ex- 
aie ee es ee 


- Se ee 
* Untrersal ArithmeticR . . . , Translated from the Latin by the late Mr. Rapbaon 
and revised and corrected by Mr. Cunn, London, 1720. 
Wibid., p. 89 f. 
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pansion of a binomial, Langdon (p. 19) says : “ This is done by y° 
following rule, given by S'. Isauc Newton, see p. 139.” “Kersey’s 
algebra is without doubt the authority referred to. Page 139 of that 
work consists of “A Table of Powers produced from the Binomial 
Root ate.” Further, the order of the chapters and the subheadings © 
‘under them are in practically every detail those given by Kersey, and 
the manuscripts agree with this algebra in every one of the symbols - 
used.’ All of the 28 problems under “ Simple Equagions ” in Kersey 
are found either in Diman or Langdon, a 

Greenwood was eclectic in his teaching, gleaning here and there 
the material best suited for the ivsttuction of his students, Evidence 
of his wide acquaintance with writers of books on mathematics and 
of his wisdom in the choice of subject’ inatter ave shown by this com- — - 
parison of his work with some of the authors of the day. 

Algebra in the Harvard course —TVhe two manuscripts under dis- 
cussiod bear a close resemblance to each other, ut they differ enough 
to indicate that the individualities of the students themselves pliyed 
apart in the final productions. They are both unquestionably based 
on a set of notes prepared by Professor Greenwood to use in a course 
at Harvard. Had he lived out his professional life, it: is altogether 

probable that we should have had from hg pen the first. printed work 
on algebra written by a native An@ican, 
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Chapter ITI 
THE NOTEBOOK OF A PRINCETON STUDENT. 


Philip,Vichers Fithian.—The journal and letters of Philip Vickers . 
Fithian? have been drawn upon extensively for pictures of life in 
Virginia during the time that he spent there as tutor in the homé 
of Colonel Carter at Nomini Hall. It is not generally known, how- 
ever, that among the papers? relating to Fithian there is to be found 
a collection of problems which gives an insight into the work in 
algebra that was being taught in the College of New Jersey (now 
Princeton University) while he was a student there. 

Philip Fithian was a student, at the College of New Jersey from 
* _ 1770-1772, studied theology 1772-73, and taught in Virginia for the 

year 1773-74. In July, 1776, he enlisted as a chaplain in the Ameri 
can Revolution and served under Washington during the battles 
of Long Island and Harlem Ileights. He lied near Fort Washing- 
ton, Ontaber 8, 1776, in his twenty-eighth year. 

* Fithian Kone a careful’ diary up to the time of his entrance to 
college and again ‘after he graduated, especi ally during his stay in 
Virginia, It is duéartunate: that-there is no trace of a journal kept 
during the years that he spent in college, Some incidental refer- 
(nces throw lirht on the studies that he was pursuing. That he was 
familiar with several branches of mathematics is shown by. the fol- 
lowing extract from his Miscellany: 


a 
A Declamatiopn on the Difficulty of Composition; the second in the Junior 
“Winter pronodnced at Nassad Hall, January 10th Anne 1771. And when 


all is done, I think It full gs hard to hecome a compleat <tuster of the first 

of those divisions, thit is to he able to make a prpper and concise Introduction 

- to n Suivject as to become a compleat Proficient “in Algebra and Fluctions ; 
as ola] Euclid tefs us in lis 16: prop: Lib, 3-is sufficiently evident, 


= 


The earliest reference to algebra at Princeton is found in a set of letters written ‘in 

1750, 171, 1752, 175%, by Joseph Shipper, o student at the college, to his father and 

other friends. In a letter of the Sth of June (1750) he says: “ Tashall learn Ilorace in 

a little while... . but my time js filled up‘in studying Virgil, Gréek Testament, and 

Rhetoric, so that I have no time hardly to ldok, over any French, or Algebra, or any 

Engligh book for my tmprovement."” John Marley, History of the College of New 
Jeracy ... 1, p, 141, Philadelphia, 1877. ° st Fe 

a 2 Phdlip: Vickers Fifhiqn. Journal and Letters ner174 Edited by John Roget 

. Williams, Princeton,’ 1900. ‘ 
2p. V, Fithian, letters and miscellaneous papers, 1760—1776, MS, Princeton University 


‘. Mfopary.- a ' ba a . 
a is ' 18 : , a 
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It is apparent from this speech that algebra, Euclid, and fluxions 

were a part of the course in mathématics at the College of New: 
Jersey during the period from 1770 to 1772. 
_ Fithian’s papers do not sh any subject matter of these branches 
of mathematics except a set problems in algebra, but such a set 
imphes an excellent foundation wong othey mathematical lines. 
There are 99 problems altogether. The first 48 are headed “ Prob- 
lems of Saunderson,” and problems 49 through 99 are indicated as 
coming from Hill. 

Saunderson problems.—The Saunderson problems are taken from 
a work entitled: Select Parts of Professor Saunderson’s Elements 
of Algebra.’ This work is an abstract of a long treatise on algebra 
by Nicholas Saunderson, the blind mathematician. The problems 
in the Fithian notebook are found on pages 121-149 of the Saunder-: 
son work, under the heading, “The solution of some problems pro- 
ducing simple equations,” They resemble the usual problems of 
the day, problems relating to numbers, age, a fish, distribution of 
money, debtors, hiring a servant who was to forfeit money the 
(ays that he did not work, couriers, shepherds in time of war, and 
so forth, 

Hilt problems.—The second group of problems is drawn from a 
work by @ohn Hill which ran through many editions, although 
it is a curious collection of mathematical topics under the title: 
‘.lrithmetick, both in the thebry.and practice . . , with the ad- 
dition of several algebraical questions, The like not extant.”5~ De 
Morgan" says concerning the 1745 edition of this arithmetic: 

This is the seventh edition of a work of much celebrity. It seems to have 
owed Its fame partly to 1 recommendation by Humphrey Ditton, prefixed to 
(he first edition (ubout 1712), praising it In the strongest terms, Perhaps ut 
this time the only things which would catch the eve are the tables of loga- 
rithms ut the end, und the powers of 2 up to the 144th, very “useful for laying 
Up grains of corn on the squires of a chess-board, ruining people by horse-shoe 
lirgains, and other approved problema: = * «i 

Hi}l gives, on pages 365-382, ninety-nine “Problems or Ques- 
tions in Adgebra,” with neither explanations nor solutions. Fithian’s 
set begins at the forty-ninth and continues to the end, problem by 
problem agreeing with the like-numbered one in Hill, Most of 
these problems Jead to quadratic equations. Other general features 
of them inclade radicals, proportion, fractions, and equations of 
_the quadratic form, “Hence it is obvious that we have in Fithian’s 
notebdok a good set of exercises under the two topics, “Simple and 
Quadratic Equations.” os 


‘Firat edition, London, 1756, The second edition, with which this comparison ig made, 
‘prenred In 1TAl. og 


‘Vomparison made on basis of {he eleventh edition, London, 1772, 
* Augustus DeMorgan, Arithmetical Books, p. 70, London, 1847, 
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William Churchill Zlouston—Fithian studied mathematics under 
William Churchill Houston.?” Houston received his early educa- 
tion in North Carolina at Alexander's Academy. He was appointed 
a teacher in the Princeton Grammar School just as soon as he had 
matriculated and retained his position during most of his college 
course. ; 

In 1768 Houston was appointed senior tutor, and that same year 
he graduated with the highest honors, In 1771 he received the 
A. M. degree. Now, -in 1768, John Witherspoon became president 
of the College of New Jersey. Under his leadership the curriculum 
was enlarged by the introduction of new courses in Hebrew, French. 
and mathematics. It was at this time that the professorship of 
mathematics and natural philosophy, “us most immediately 
requisite.” was established, and Mr, Houston was the first man to 
occupy the chair. His work went on from Iv until the outbreak 
of the American Revolution when, owing to the abandonment in 
the autumn of 1776 of aj work at the college, it was discontinued. 
He was a member of the Continental Congress, clerk of the supreme 
court of New Jersey, and delegate to the Constitutional Conven- 
tion of 1787 and to Annapolis. By the winter of 1778 Houston 
was back again in his old position, which he held until 1788. 

The scholarship and character of this mathematics professor 
must have made a deep impression on his students, with whom he 
came into daily and close contact. And this is the man under whom 
Fithian did the problems which have been preserved with his journal 
and letters. _ 


ee 


TAccount taken from. Thonias Allen Glenn, William Churchill Houston, TSG -1Ss, 
Norristown, La., 1903. 
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Chapter IV 


A MATHEMATICAL NOTEBOOK FROM THE UNIVERSITY 
OF PENNSYLVANIA 


C4 VathMnation Compendia,”“—Mathematics held an important 
place in the curriculum of the University of Pennsylvania during 
the eighteenth century, as is shown elsewhere, und the existence of a 
manuscript notebook which belonged to a student at the college em- ’ 
phasizes the strength of this position. This notebook consists of two 
volumes and bears on its first page the words: “Mathematica Com- 
pendia: or A Short System of Mathematical Literature.as it is taught 
by Robert Patterson..A. M.. Professor of Mathematics in The Uni- 
versity of Philadelphia, Angt 26, 1788. San. Miller.”? 

The first volume of this work contains 170 pages, 33 emyby 19.2 cm. 
Tt begins with “Algebra” under the date “Augt. 26, 1788.” This 
is followed by “ Practical Geometry.” “Trigonometry, begun Sep- 
tember, 1788," five-place “ Logarithms.” “ Oblique Spheric Trigo- 
nometry.” “ Mensuration of plane figures” including “Are of ellip- 
sis.” “ Mensuration of solids.” and “ Stereographic Projection of the 
sphere.” The second volume contains 175 pages of the same dimen- 
sions as the first. The subjects rented Ree “Genie Sections,” “ Sur- 
veying.” “ Navigation,” and “Spherie Geometry.” Fluxions are 
used to find the length of a curve, but there is no formal presentation 
of the subject. 

Out of 170 pages of the first volume of this compendium, 11 treat 
of algebra. The topics in the words of the text are as follows: 

Definitions, Praxis on the Signs. Addition, Subtraction, Mulfplication, 
Division, Involution, Wvolutipn, Formation & Resolution of Equations, Method 
of resolving Questions that contain two Equations and two unknown quantt- 
ties, Quadratic Equations, Method of resolving questions that contain three 
Fquations and three unknown quantities, Resolution of Adfected Equations 
hy the universal method of Converging Series, The manner. of resolving 
Equations where the unknown quantity Is to sevbrul powers ig both Fiqua- 


tions, The method of resolving questions which contain four Equations & 
four unknown quantities, and Promiscuous Questions, 


Throughout the text, rules are given, and these are followed by 
| e, Quadratic & Adfected” are 
defined in detail. Fractional and-Tetical equations are found in 


‘University of Pennaylythin Hbrary. Another notebook in this Ibrary contains no _ 
name or dule but gives evidence of being at least as early as this one. 
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the questions which follow tliese definitions, but no explanation is 
offered of the special treatment which mist be nccorded them. 
Eighteen questions exemplify simple equations. The treatment of 
the problems is made unnecessarily hard by the insistence on the 
use of letters in the first statement of the equation and its later 
working out, with the substitution of the numbers given in the 

. problem at the end. There are many purely literal equations among 
the sets of problems. No attempt is made to place the problems 
of a geometric nattire in a special section. 

The most ndvanced work is that under the topic “The Resolu- 
tion of Adfected ’Equations by the universal method of Converging 
Series.” The solution of the ninety-fourth question illustrates this 
method and shows also the kind of work in algebra tégat was being 
undertaken in the University of Pennsylvania in 1788, Professor 
Patterson, who compiled the material for this notebook, must have 
believed in probJems more than in. mechanical work. This section 
on algebra, covering 71 pages, contains 110 problems. The solutions 

~ of many of them are very long, unnecessarily so inysome instances. 
But it is significant that so much space should have been devoted 
to the application of the algebra to problems rather than to tedi- 
ous work in operations, 5 

Robert Patterson —This account. would be incomplete without some 
record of the man who worked out such a good course in mathematics 
for his students. Robert Patterson? was a Scotchman, although he 
was born in Ireland in 1743. Robert early showed promise of his 
mathematical ability. When he had completed his first formal 
schooling, he gave evidence of his adventurous and ambitious spirit 
by setting sail for the New World, He came to the Colonies with the 
firm intention of becoming a schoolmaster and soon succeeded in im- 
pressing his qualifications on the proper authorities in Buckingham, 
near Philadelphia. He later removed to Philadelphia and offered 
instruction to navigators in methods of calculating longitude from 
lunar observations, and related matters. 

During the American Revolution, Patterson devoted himself to the 
cause of liberty, and acted for some time as military instructor. He 
entered the-Wniversity of Pennsylvania in 1.79, receiving an ap- 
pointment first as professor and later as vice provost, and remained 
there for 35 years. The college honored him with the degree of LL. D. 
in 1816. After holding various offices in the American Philosophical | 
Society, Patterson becume its president in 1819, which office he filled 
until his death in 1824. 

Professor Patterson was a great teacher, but. he scems to have 
written little*for publicatfon. In 1818 there appeared a work en- 


* Account taken from Transactions of the American Philosophical Rocicty, Vol. 11, New 


° Serles, Philadelphia, 1825, Obituary notice of Robert I'atterson, LL. 1). Py 
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titled: “.1 Treatise of Practical Arithmetic, intended for the use ‘ 
of Schools; in two parts.” The “ Explanatory Notes” of Part I have 
some interest in connection with algebra. Patterson edited American 
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Solution of a cubic equation from the notebook | of a Unlversity of Pennsylvania 
rtudent In 1788, Doctor Pell introduced the ' ‘method of registering the aleps" 
shown here 

editions of several English works on arithmetic, natural and experi- 


mental philosophy and satronomiy,. and in some cases added an ap- 
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pendix to the edited work.’ Besides the Mathematica Compendia, 
he prepared a work on navigation for the use of his students which 
is also extant in notebook form. The title-page of this book carries 
the superscription: * Note-book of Samuel Hayes. Philadelphia, 
1789. Navigation by Robert. Patterson, ALM." 

If Robert Patterson had lived in a day when paper and printing 
were relatively inexpensive. he would have published both the ‘ Ma- 
thematica Compendia” and the “ Navigation.” The character of 
these works called for their publication. In his long years of service 
as professor in the University of Pennsylvania, he might have ac- 
complished greater things by the use of textbooks than by the more 
tedious dictation of lectures. 


i 


2 Professor Cajori states that Patterson wrote a small astronomy entitled’ *! The Neicton- 
jan System,” which wax published in ISOS. FB. Cajori. The Teaching and History of 
Mathematics in the United States, p, 66, Washington, PSO0, 

«Manuscript Department, Historical Society of Pennsylvania. 
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‘ : Chapter V 


MANUSCRIPT MATERIAL FROM MISCELLANEOUS 
SOURCES - 


Manuscripts by Robert Brooke.—Another set of notebooks which 
were probably prepared, at least in part, under the direction of Pro- 
fessor Patterson is thatdby Robert Brooke. Ile is given as a non- 
graduate of the University of Pennsylvania, presumably of the class 
of 1793.2 : ‘ 

The first ? of these books bears the superscription, “ Robert Brooke, 
His Book—March 10, 1783. Arithmetick.” It contains 180 pages 
“0.5 cin, by 33 em,, covering the subject of arithmetic in a complete 
fashion, A second book, dated 1792, is on “Practical Geometry.” 
While Brooke was given to dating his work rather freely, he failed 
toset down any indication of the time at which he began to prepare 
the material on algebra. This part of the notebook consists of 41 
pages, 19 cm. by 33 cm., and has a complete set of algebra topics. 
They bear a resemblance to the Mathematica Compendia by Rob- 
ert Patterson, and the work was probably done under him, although 
this is a briefer course. The topics are ns follows: 

Definitions, Praxis on the Signs, Addition, Subtraction, Multiplication, Divi- 


sim, Involution, Binominls, Multinomials, Evolution, Fractions, Simple Equa- 
ions, Equations with Two Unknowns, Quadratic Equations, Adfected Equations, 


The survival of earlier symbols and forms niay be noted in this 
work. The signs for inequality are the Oughtred symbols found in 
the Harvard manuscripts, but in the opposite order, und hence they 
resemble the: present-day symbols. 

Still another undated book contains no name, but is unmistakably 
in the handwriting of Robert Brooke. It consists of 36 pages and 
dels with the “Application of Algebra to the Invention of 
Theorems.” These applications are made to— | 


Arithmetic Progression, G@emetric Progression, Annuities, Compound Interest, 
Extraction of Square Ruot, Mensuration of Superficies, Mensuration of Solids, 
nd Spherle Trigonometry. 


‘University of Pennaylrania. Rlographical Catalogue of the Matriculates of the Col- 
kepe 749-1898, XIII, Philadelphia, 1894, 
*This notebook and all the othera by Hobert Brooke herein described are In one package 


the manuscript department, Historical Society of l'ennsylvanla, hereafter referred to 
% Hist, Soc. Pa, . 
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Other notebooks by the same man are devoted to: “Applications 
of Plain Trigonometry to Astronomy,” “ Spheric Geomet ry,” “Appli- 
cations of Astronomy,”-“ Dialing,” and “ Fluxions.” nek 

There is sufficient resemblance between the notebook on algebra by 
Robert Brooke and one by Andrew Porter, jr..te warrant the inclusion 


_of the Porter book at this point. The latter was “Andrew Porter 


jun."’s Book 1792.”* Thirty-nine pages, 19 cm. by 31, cm., show, a 
fair knowledge of elementary algebra and constitute an abbreviated 
edition of the algebra work by Brooke. The order of topics agrees 
with this same book as far as “Quadratic Equations.” Only. the 
heading for that topic appears, and thg work stops there. Symbols 
and forms and, in some cases, exercises are the same. 

& Practionl Mathematics.°-—Brief mention will now be made of ' 
such other notebooks contathing algebraic material as have been 
found during 2 careful search in many libraries of the East. The 
number of these books extant does not compare with the number con- 
taining arithmetic, and yet a bit of algebraic material crops up in 
the most unlooked for places. A set of five volumes beautifully 
printed’ by hand, by one Thomas Sullivan, in 1796, is entitled 
“ Practical Mathematics."* Virtually every topic of interest in 
applied mathematics at that tune is included in these volumes, as 
well as some purely theoretical work. A collection of algebraic 
problems in such a series could not prove to be other than an un- 
expected treasure. Algebra is used here for its applications under 
the heading: “The Application of Algebra to the Solution of 
Problems.” These 24 problems are drawn from geometry, but are 
not of a really useful nature. 

In a good piece of work on trigonometry by one Joseph King;’ 
which contains the date 1740, although in another hand than that 
of King, familiarity with the use of letters in algebraic eXpressions 
igs shown. The proportion w:y::y:2 appears, followed by “ Then 
ve—y? and Vw2=y.” Ten principles of trigonometry are given, and 
the tenth one reads: “ By Algebra or Analytical Investigation.” 

Somewhat more extended is the algebra in “ William W inthrop’s 
Book, began June 6, 1769,”" and carried over into the year 1770. 
This book has 20 problems and a féw statements, such as “The Sum 
and Difference of any two Numbers multiply’d to-gether produces 
the Difference of their squares.” Later in the book there are several 
pages on algebra in Latin, | 

Some of these notebooks give us side lights on the attitudes of the 
college boys who were compelled to prepare them. QOne?™ such book 
a ee Se See 

3 Hist, Soc. Pa. ’ , 

«Manuscript Department, Library of Congress. 

* Hist. Soc. Pa. 


8 iiarvard University Library. 
1 American Antiquarian Society. 
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| which starts: “ Bought Jan. 8, 1786, Doctor Webber Philomatl.® 
| Samuel Haven's Book, Cambridge University,” ends. with a telling 
comment by Haven on the well-known quotation from Pope, as 
follows: 
- A Jitle learning is a dangerous thing 

Drink deep, or taste not the pyerian Spring 

For shallow draughts intoxicate the brain 

Dut drinking largely sobers us again. 


y. I. Thad rather be intoxicated than drink deeply of maflematical learning. 

The AUTHOR, 

The author had not drunk deeply of algebra, becanse only 17 out 
of 167 pages refer to that subject ;'and only: definitions, axioms, and 
the four fundamental operations are covered. 

A later student it Harvard imJ794 left even a bricfer record® of 
his work in algebra. This’ student was Joseph McKean, who was 
afterwards professor of rhetoric and oratory at this same college. 

Nathaniel Bowditeh—A_ notebook by 2 Nathaniel Bowditch ™ 
should be mentioned on account of its intrinsic interest rather than 
because of its bearing on the mathematical education of his day. 

When Bowditch was about 14 years of age he heard a vague 
account of a method of working out problems by Jette rs instead of 
figures; he succeeded in borrowing the book, and was -so much in- 
terested and excited by this, his first glance at algebra, that he could, 
not get the least sleep during the whole of the next night.12 Bow- 
ditch transcribed an immense number of mathematical papers from 
the printed Transactions of the Royal Socicty of London and many 
other scientific works-in order that he might have this material in 

, his personal possession, but his book on algebra gives no evidence of 
heing so transcribed. 

This notebook has the title: * N AT If¢1x BOWDITCH his Book 
Aug.t 284 1788. Tle began to learn algebra on the lst. of August, 
187.” The contents are the usual ones from “ Addition of AJ- 
gebra™ through “Solution of high adfected Equations.”_ The pe- 
culiavy character of this notebook of 114 pages is that through 80 
pages of it the catechism method is used. And this seems to indi- 

‘cate that Bowditch worked out a textboek of his own, using the sub- 
ject matter of other works. Indeed.he refers to “Mr. Ward” in 


*Samuel Webber. Tutor of mathematica at Harvard from 1786-1789. Later professor 
of mathematics and prealdent of the university. : - 

*Ttoston Public Library. 

“ Roston fublie Library. 

"Nathaniel Bowdltch (1773-1838). Bert known as the translator of Laplace’s. 
Mécanique Céleate and by another work: that was largely his own, The New American 
Practical Navigator, 1802, ’ 
“el? Memoir of the translator of the Mécanique Céleate by hia son, Nathaniel Ingersoll 
Bowditch, in Vol. IY, Boston, 1839, 
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several places, to “Cocker” and to “dames de Billy’s algebra.” 
Elsewhere in his mathematical material he refers also to “Dilworth,” 
and Dilworth did employ this method. 

: This is such a late survival of an earlier method that one illustra- 
tion of it is cited” ; 


Dialogue 1. . , , 
Between Philomathes & Tyrannaculus concerning addition, Substraction, Multl- 
plication & Division of ulgebra. . 

P, as you understand Vulgur fractions & know the Signs & churacters (sic) 
you say the very first thing that I ghew you will be addition. 

T how is addition In algebra performed. 

D. the sume as common addition provided the signs be both affirmative or both 
negative as you Will soon tind by the four following cuses, 

-T. I understand all but the fifth for I cunnot at present concelve that +42 | 
udded to —42 can be equal to nothing. 1 should think rather thut subst ruct- 
ing them they would be equal to nothing. + 

P. that is your mistake for their difference {s 84 .*. . becuuse the Negutive 
aign mukes vold the affirmative. 

T. Task pardon but I do not rightly apprehend it. 

Pp. I think you are a little Dull now, Do you not remember that T told you 
that this Sign (—) signifies a wunt or Deticlency so many times less than 
nothing us the figures after It express. 

T. Yes I do. ° . 

[. Observe then suppose you stood Indebted to a person £42 and had no effects 
of uny sort tq pay the debt there It is plain you would be 42 times worse than 
nothing that is have 42 times less than o real property of your own, Now if a 
friend should give you £42 to pay of the debt and you do so still it is plain 
you would have Nothing in hand to begin the world again with consequently 
then +42 added to —42 = * or Nothing. 

T. I am very thankful Philomathes for so plain a demonstration. 


A generous‘ portion of the notebook is devoted to problems of all 
possible varieties, The one quoted is in rhyme, and so the book illus- 
trates the old rhyming arithmetics as well as the dialogue method. 


Problem 114th. four Virtuous Damsels would be joined for life - 
Come Batchelors Come now and chuse a wife 
Phoebe Is young. Stella has charm—but hold 
Astrea has Virtue—old Aurilea Gold 
Proportibn Geometril their fortupes clalm 
Phoebe has least Aurtlea, a Rich Dame 
Their fortunes sum does In the margin Stand 
Take Heauty Virtue youth or house und land 
Divide each fortune by just twenty-four 
And youl thelr ages Easily Explore, 


End of the notebook custom.—This custom of keeping manuscript 
mathematical books does not seem to have died ont until well into 
the nineteenth century. “Conic Sections. For the use of students 
in Union College by William Allen, A. M. Prof. Math. et. Nat®Phil. 
in. U. College Schenectady state of New York. Transcribed by and 


for John S. Mabon, Jan. Ist, 1805,” contains 60 pages on advanced 
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Aipehrno ‘JEbenezer Gay's Property. Algebra-t 

dent notebogk which extends through cubic equations. “A notebook 

which records only the date when it was finished reads on its title 

page: “End of Algebra 4 February 1813 Elisha Fuller Merrimack 

AT) 1813."*® Fuller’s work is excellent and is carried through the 
solution of cubie and higher degree equations. 

By the year 1814 several reprints of English algebras had ap- 
peared, end in that year an algebra’ ‘ty an American author was 
published.1® Textbooks were in the hands of stugents, and the uni- 
versal custom of student textbook making had practically died out. 
Notebooks were kept, as a student might keep a book to-day, for 
work supplementary in its nature, or to meet the whims of a par- 
ticular professor. 


'3Manuscript collection of Mr. George A. Plimpton. 

4 Ibid. 

* American Antiquarian Society. 

® Jeremluh Day, The Elements of Algebra, New Haven, 1814, 
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Chapter VI 
COMMENCEMENT THESES 


A commencement custom. —Commencement theses constitute ofig- 
inal source material of quite another nature from that of student , 
notebooks, A thesis has come to mean generally a completed essay 
or dissertation presented by a candidate for a degmpe. Another 
meaning, in less common use, attaches to it, however. This meaning 
makes a thesis to be a statement of a proposition which is. to 
estaflished by argument, implying that objections may be raised 
and answered. It is with this latter significance that the commence- 
ment theses! of Harvard, Yale, Rhode Island College. and the College 
of New Jersey during the eighteenth centuty will be considered. 

Several accounts of these early commencements have come down to 
us. The carliest one relates to the custom af JIarvard in the seven- 
teeth century, andAs found in two references from the Jdaynalia, by 
Cotton Mather. It is ay follows: . 


When the Commencement arrived, ... . they that,were to proceed Bae)iclors, 

held their Aci publickly in Cambridge S whither the Magistrates and Ministers, 

. oid other Genflemen then came, to put Respect upon their Exercises; And 

these Exercises were besides an*Oration usually made by the President, 

Orations both Salutatory and Valedictory, made by some or other of the Com: 

mencers, ... But the main Exerdteeg were Disputations upon Questions, 
wherein the Respondents first made their Theses, 


At the Commencement, it his been the Annual custom for the Batchelors to 
publish a Sheet of Thesex, pro virili Defendendae, upon ull or most of the 
Liberaly Arta; among which they do, with a particular character, distinguish 
thase that are to be the Subjects of the Publick Disputations then before them; 
and ‘those Thesex they dedicate as handsomely as they can, to the Persons 

: of Quality, but especlally the Governour of the Province, whose TPutromage the 
Colledge would be recommended unto.’ ‘ 
—_—___— I I a 
' The heat collection of commencement theses of the various universities are to be found 
in their Ifbraries as follows: Harvard, 1642-1810; Yale, 1718-1797; Brown, 1769-1811; 
Princeton, 1752. Only one commencement broadside could be located at I'rinceton. The 
brary possesses, however, a manuscript volume, compiled’ by John. Rogers Williams, and 
containing all the newspaper notices of commencements from 1748 to 1865, The account 
for 1748 records that the candidnfes entered upon public disputations in Latin thoses 
which had been distributed In printed form. Similar accounts for many years sl that 
the same custom prevailed ut this college ax at the other colleges of the day. . 
4 Magnalla (1702) Book IV, 128, 131. Quoted In Jlenry W. Edes “ Harvard Theses of 
1663," FFungos: tiona of the Colontal Soclety of Massachusetts. Vol. VI, 1897, 1898, 
Boston, 1902, p. 323. . 
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These commencement theses were printed in the form of broad- 
sides.’ The programs start with 1 dedication, the last part of which 
is a variation on the statement: 


Theses hasce jam in Lucem litas, quis, Deo favente, Pro Viribus defendere, 
conabuntur Juyvenes in Artibus Initiatl, tam submisse, quam humillime, (These 
theses how brouglit forth to ght, which with the favor of God, young then who 
have heen admitted to the att will try to defend as humbly and anodestly as 
possible). 
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Then follows a list of the candidates for the baghelor's degree. 
The theses are next set down and are classified under “ Technolo- 
gicue,” “ Logicae,” “Grammaticae,” “Rhetoricae,” * Mathematicae,” 
and“ Physicae,” usually a hundred or more on one sheet. As time 
goes on other classifications are included,_Beginning with 1751, 
“Theses Metaphysicae,” “Ethicae,” and “Theologicae” are found. 
Not until 1778 do “ Theses Politicae ” appear, and still later “ Theses 


, Geographicac,” Historicae” and “Astronomicae ™ enter, 


a 
* ® lor an excellent general account of these ublications, see Willlam.Ccolldge Lane, 
“Early Harvard Hroadsides,” In I'rocecdinys;of the American Antiquarian Soctety, 
Worcester, Oct: 1914, pp. 204-304, : 
es a 
' 
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_ Annals of the College History, glans 1704-May, 1745, p. 178, ee ¥ork; a6. 
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These theses more than any extant material show the content and 
character of undergraduate studies during the early years in which © 


, they were printed. It is admissible in this work, however, to enlarge 


only upon the course in mathematics implied in them, at the same 


. time laying-emphasis upon the early appearance of algebrajc truths 
and their subsequent ne most of the commencement pro-. 


grams.. . 

Yale mathematical theses in “1718, —The two broadsides which have 
been chosen for discussion are the earliest ones from Yale and Har- 
vard which contain algebra theses. The broadside for Yale of 1718 
is also the earliest:one from Yale extant.*| The English translations 
of the Latin theses on mathemutics are introduced ut this point. 


MgBHEMATICAL THESES, YALE, 1718 


1. Mathematics is a.set of rules for computing quantity. ‘ #- 
2. Discrete quantity is ihe ‘@bject of sarithmetic, continuous, however; - of 
geometry. OW A. e 


3. Unity is a part of, number. 
4. Ciphers to the lett of a-whole number have no value, but they decrease the 


value of a decimal fraction. ; 

5. Multiplication by a decimal fraction ..: the value of any number; 
division increases it. 

G6. Algebra 1s the docttine in which by comparing known quantities with 
unknown, difficult ueetouR of arithmetic and geometry are easily 
resolved.” , 

7. The. fundamental parts of algebra are numeration and equation. 

8. Algebraic number gives neither greatest nor least. 

9, Subtracting a negative from an affirmative increases quantity. 

10. The product of two negative quantities produces an affirmative. 

1. When quantities in both the dividend and divisor are the sume, the quo- 
“tient is unity. 


‘12. An algebrafe fraction is multiplied by taking out a factor of the denomi-” 
a * nator. 

13. What is involved by involution is redolyel} by eveliition: 

14. Ina proportion, the product of the extremes is equal to the product of the 
means, 

15. An equation is solved by transferfing ‘all known quantities to one side of 
the equation. - 

16. Primary logarithms are eras by the repeated extraction of the square 
root. = = 


17. Secondary logarithfns are eriatead. by the addition and subtraction of 
primary logarithms. 

18. All rectilinear triangles contain two right waglent j 

19. Given’ the base and altitude, the angle at the base can not be found by 
the use of a line ofesines. 


20, Sines of angles are proportional to the opposite sides. 


21. Trigonemetric problems can:be. solved most accurately by the use of loga- 
rithms. . 


*Franklin B. Dexter, ’ Blographtoal Sketches of the Graduates of Yale Coltege sith 
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oy A circle ciin be measured In the gamte manner as a right-angled triangle. 

3. The area of a sector can be found without knowing the area of the whole 
circle. 

“4. Surface Is width and length without depth. a 

2). The surface of a sphere is four times the area of _its largest circle. 

2G. The declination of a star fs its distance from the*equator, the latitude its 
distance from the ecliptic. : 

27. The right ascension of a star Is its meridian distanee from fhe beginning 
of. the Ram [vernal equinox] numbered by degrees on the quator, the 
longitude on the ecliptic. oF : . 

28. The amount of time from midday to midday Is not always the same. 

“0. The angle at*the base of a horizontal! sundial must agree with the eleva- 
tion of the pole, 

30, The solar pole must be elevated In agreement with’ the complement of the 
latitude of the locality, 

Let us now examine in some detail these mathematical .theses. 
They include two general [1, 2], four arithmetic [3, 4, 5, 11], eight 
algebraic [6, 7, 8, 9, 10, 12, 13, 15], seven geometric [14, 18, 19, 22, 23, 
24, 25], two logarithmic [16, 17], two trigonometric [20, 21], and five 
ustronomical [26, 27, 28, 29, 30] statements. Here, then, we have 
in“the year 1718 algebra and trigonometry in the college course at 
Yale along with arithmetic, plane and solid geometry, and astron- 
omy, the last three of which had been locked upon for centuries as 
essential parts of a liberal education. ‘ 

The theses ‘show a wide divergence in degree of difficulty. The 
fourth thesis, with its statement concerning the placing of ciphers 
to the left of significant figures in whole numbers and decimals, is 
’ probably known to every first-year prammar-school child to-day, 

While the twenty-fifth, which gives the area of the surface of a. 

-sphere, is known only at the end of » high-school course or during 

the first year in college, . 

The statements in geomefry show that demonstrations were in- 
cluded in that branch of mathematics, and not merely geometric 
constructions with no accompanying proofs such as form a part of 
many of the student notebooks of the eighteenth century. . The de- 
fense of the thesis that “all rectilinear triangles contain two right 
angles * involyes a geometric demonstration, as do most of the other 
geometric statements in this set. Logarithms might have been taught 
mechanically, but the law of sites must have been developed in con- 
nection with a course in trigonometry, even if it was a limited one. 
Declination, right ascension, latitude, longitude, and gnomon are all 
terms that imply familiarity with mathematical and not merely 
descriptive astronomy. ; 

Algebra theses in 1718.—The algebra theses on this 1718 program 
possess peculiar interest, and emphasf§ must be laid on their presence 
among commencement theses as éarly as that year. This is, as far ~~ 
as research so fat conducted shows, the first direct evidence of the, 
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teaching of algebra in the American Colonies. By 1718 a class of 
boys had studied this subject one or two or three years, and these 
students were now ready to argue forthe truth of certain algebraic 
relations. ~ 
On this particular program the number of algebraic truths is 
greater than that of any other mathematical subject. Algebra ap- 
pears in the sixth statement in all its power when it takes the form 
of a magic wand waved over abstrtse questions of arithmetic and 
geometry. A modern dictum, that the equation is the central topic 
of algebra, occurs in the seventh thesis, In number eight is given 
one of the distinguishing characteristics of the subject, the extension 
of the number system to include positive and negative quantities 
without limit. The other statements lead to the conclusion that only 
the initial steps had been taken at this early date. But any begin- 
ning at all was a hopeful sign thit. the tutor of mathematics at Yale 
had the courage to break away from the accepted curriculum and to 
"* introduce the subject which had developed so rapidly in the preced- 
ing century. i 
* Samuel Johnson *and Algebra—aAt. this time Samuel .Jolnson 
(1696-1772), who was later called to be the first president of King’s 
College (later Columbia Collere and at present Columbia Univer- 
sity), was the sole tutor at Yale College.” He had been sole tutor 
for two years since his appointment. in the fall of 1716, and his name 
appears among the graduates of 1714 as “Samuel Johnson, Mr. 
* Tutor,” on the Yale program of 1718. Certain notebooks and printed 
books * contribute to our knowledge of the lines of work that he was 
following as tutor. 
One® notebook in Johnson’s handwriting carries the words: “F 


: 


» Libris Sam*! Johnsoni Anno Dom. 1717.” It contains the following 
scheme of mathematical subjects, which he doubtless gave to his 
pupils: é 


Arithmatic is the Art of Numbering hoth of Integers & Fractions. Append- 
ues hereunto are 1, Decimal Fractions, 2. Logarithms. 3. The Extraction of 
Roots. 4. Algebru. 

Geometry Is the Art of measuring hereto belong the Treatises 1. of Trigonom- 
etry Plain & Spherical 2. Geodesia of Surfaces. 3. Stereometry of Solids. 

In another place in this same notebook, there occurs this list: 

‘* Mathematicks, Arithmatic, Geometry, Algebra, Trigonometry, of Numbering 
& Measuring.” 

Several very detailed outlines of the parts of mathematics are 
written on the first blank pages of a copy of Sturm’s Aathesis Juve- 
nilis? Which has on its last Paees “Libris Samuelis Johnsoni. Col. 


SF. B. Dexter, Biographical Skctchea, p: 128. 
*Samuel Johnson Collection, Columbia Untyersity lbrary, 
T Mathesta Juvenitia: Made English from the Latin of Jo, Christopher Sturmius. By *s 
George Vaux, u, D,, London, 1709, 
‘<) - a 
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legii Yalensis Nov. Port. Anno Dom. 1718." This work must have 
yielded material for Johnson’‘s classroom use. It is quite certain that 
- his pupils had no textbooks, but it is to be hoped that. no one of them 
wrote concerning him what he wrote while he was a student at Yale. 
This frank confession is found in a notebook dated 1714: 
Ho when T was nt Colledg I was taught nothing hut to be a £onceited Cox- 
comb like those that taught me. Indeed we Dad no Books & our Ignorance 
nude Us think we needed none So that we dug everything almost out of our 
oWn Grains as a certain Gent of those times, used to say Was lis way. 


In September, 1718, Daniel Brown. a classmate and close friend of 
Johnson, was chosen junior tutor at Yale. and together they carried 
on the work of instruction until the following year, On the first. 
blank page of a copy of Euclid’s Elements* is found the following ‘ 
interesting indication of the ownership of the book: 

Daniel Brown's Book Dec" 25 1717 ; 
Samuel Johnson's Book 1718 bought of Mr. Brown 

Most of the propositions in Book II of the Elements have mar- 
ginal notag in Brown's handwriting, giving a complete algebraic 
treatment of them. At the time that Brown owned this book, he was 
rector of the Hopkins Grammar School, of New Hayen. 

Nothing can be said definitely about the bearing of this algebraic 
material on the course of study in either the grammar school or 
Yale. Both Johnson and Brown were excellent. scholars and stu- 
dents. They were also successful teachers, and enthusiastic study 
led, in Johnson’s case, to a reaction in his classroom which took at, 
least one form, that of the first presentation of algebra at Yale 
College, 

Mathematical theses at Harvard. —The earliest of the extant theses 
of Harvard College which include any mathematics were printed in 
1653 and cover “Arithmeticae ” and “ Geometricac.” On the set of 
theses for 1708, we find ones which read: “Arithmetica et. Geometrin 
tantum sunt artes pure Mathematicae” (Arithmetic and geometry 
are pure mathematical arts), and “Astronomia est Scientia Mathe- 
nuitica mixta” (Astronomy is a combination of science and mathe- 
matics). Conic sections enter in 1711 with the statement: “ Nullus 
Excentricitatis Gradus Circulum producit, Indefinito grado Parabola . 
producitur” (No degree of eccentricity produces a circle, but a 
parabola is produced by an indefinite degree of tccentricity). In 
1719 two statements show that. fluxions had gotten a foothold: one 
is to the effect that “ Fluxio est Augmentationis vel Diminutionis 


r 


| "Euclide's Elementa’... By Isaac Barrow, D. D, London, 1705, Johnson's library 

' tontains also “The Elementa of Euclid... Written In French by . .. de Chales, 

Now made English .. . Oxtord, 1704." It has on the, front page * Thomas Frince 1707 
Books omitted vig. 7, 8, 9, 10, 13 & Supra. Books contained viz: 1, 2, 3, 4,6, 0, 11, 12." 
Thep follows a list of omitted propositions In the same handwriting. Prince graduated 
from Harvard in 1707. Was this the textbook in weometry at Harvard In the eame year! 
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7 See). tate, conrentos, exponit. 
16 In Numeris Arliteerice proportionslibus, fumma numerorum extremerum 
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9 Nuoicris Geewerice proportionalibus, ReGangutum Extremorm squatur 
rats uaduto Terminorum medlorum. 
8 Lagertikest sunt Numcrorum arfificiatium ferice, bo Proportione Aritbmetics, 
+. ficutl numeri refpondentes in Geometrica plogeedicntes, = 
Additia et Subimaio in Arihmetics, Multipticstioni i 
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Thesex frogs the commencement program of Harvard College in 1721. — 
‘ Bix of the theses relate to algebra 
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quantitatum fluentium Velocitas” (A fluxion is the velocity of an 
increasing or diminishing flowing quantity), and the other that 
“Fluxio ex quantitate Quente Invenitur” (A fluxien is found from au 
flowing quantity). The theses of this same year include one on the 
| fourth subject of the quadriviun, denoting that music was still being 
taught asa branch of mathematics. The proposition to be argued is: 
“Dias et Trias harmonica sunt fundamenta contrapuneti musici” 
| (Harmonic diads and triads are the foundation of musical counter- 
| point.) 
| ' The first set. of extant Ifarvard theses to contain algebra is that 
of 1721. The theses in this broadside are classified and arranged 
in the same order asythose of Yale in 1718. Most of the mathe- 
matical theses are general in their nature, with few detailed facts 
from the various subjects. These cover about the same range as 
| those on the Yale paper already discussed. They are presented in 
two divisions, “Mathematica Pura.” and “Mathematiea Mixta.” 
Under the former there are two general statements and three sub- 
divisions, viz, “Arithmetica,’ “ Geometria.” and “Algebra”; under 
the latter are found “Astronomia” and “ Musica.” 
Algebra theses at Harvard. in 1721,—The English translations of 
the statements relating to algebra are as follows: 


4. Any quantity has to he considered from two viewpoints, viz. either as a 
Dumber or as a magnitude; the one is the object of arithmetic, the other 
of geometry, and both of algebra. A 

Algebra Is the art of reasoning with unknown quintities in order to define 

| their relations to known quantities, 

13. Arithmetic proceeds from given to required quantities; algebra, however, 

| from quantities sought to those given, . 

| 

| 


~ 


12; 


14. Multiplication of concrete [" concretarum” means here “that which Is 
grown together "J quantities ts when some qtuuitity involves the multi- 
plicand fn such a relation us the multiplier [involves] unity. 

15. In division the djvidend {nyolves the quotient In the same relation as the 
divisor [involves] unity. 

_ 16. The moments of any generated quantity are equal to the moments of all 
the: generators with the exponents of their powers and their coefficients 
in continued multiplication, 

These theses give no indication of the aggunt of subject. matter 
that was being undertaken in algebra. The inclusion of number 16 
shows that algebra and fluxions were closely associated. A greater 
degree of maturity in the student or. in his familiarity with the sub- 

| ject was needed to handle these truths than would be needed-to prove, 

for instance, that the product of two negative quantities is an affirma- 
tive quantity. A power of generalization on the basis of algebraic 
facts was required to defend such theses as are here included. 

Attention has already been called to one graduate of this class of 

1721, “ Isaacus Greenwood,” as his name appears on the program. 
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Whatever his later study, Greenwood must have gotten a start on 
algebra in his college course that awakened a love for the subject. 
This interest he passed on to his students when he became the pro- 


The recurrence of certain theses on the commencement program of 
the same college and of the different colleges has an element of inter- 
est. A favorite one which occurs, with slight variations in wording, 
at Yale in 1720. Harvard in 1731, Brown in 1773, and Harvard again 
in 1780, is the following: * Duo numeri biquadrati summatim sumpti , 
numerum quadratum constituere non possunt.” (Two biquadratic 
numbers taken at random can not constitute a square, Yale, 1720, 4).° 

‘The ciy@iin of presenting theses at commencement time continued 
in force M@All the principal colleges until well into the nineteenth 
century. A careful examinatian of the theses of Harvard, Yale, 
Rhode Island, College, and the College of New Jersey shows that 
algebra appears among them at ‘frequent intervals until the custom 
passed away, Its omission is apparently due to a greater emphasis 
along another line in that year. 

At Yale, from 1739 for several years, conie sections and higher 
plane curves were stressed with such theses as: “ Cycloidis area tri- 
plex est ejus cireuli generantis ” (the area of a cycloid is three times 
that of the generating circle, Yale, 1739, 6), and * Parallelogramma 
omnia, cirea datae ellipseos vel hyperbolae diametros quaevis con- 
jugacas deseripta, sunt inter se aequalia.” (AIL parallelograms de- 
scribed on conjugate diameters of ellipses or hyperbolas are equal, 
Yale, 1740, 17.) . 

Beginning at an earlier date, 1735, ITarvard parallels this Yale 
record, From that year through 1750, a prominent place is given to 
statements concerning conic sections, cycloids, semicycloids. cissoids, 
spirals, and other higher plane curves. One instance of this is the 
thesis: “ Conchoides, Cissoides et Curva Logarithmica habent unum 
Asymptoton.” (Conchoids, cissoids, and logarithmic curves have | 
one asymptote, Harvard, 17-46, 24.) | 

Fluscions.—Then 1751 shows a radical change and a very interest- 
ing one. Fluxions occupy a leading place among the mathematical 
commencement theses to the exclusion of practically all the muathe- 
matical topics that‘ had hitherto appeared, and this subject did not 
recede from its prominent. position at Harvard during the eighteenth 
century. The fact. that all problems in fluxions require a familiarity 
with the handling of algebraic expressions und operdtions should 
not be lost sight of at any time. 


*This bls one of Fermat's theorems See Leonard Eugene Dickson, History of the 
Theory of Numbers, Vol, 11, p, 616, Washington, 1920, 
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At Yale, fluxions appeared in 1758, and during 25 years thereafter 
only a few sets of these lack ree ed in this “subject. Some stu- 
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* Mathematical theses from the commencement program of Harvard College in 1751, 
the frst year iu which fluxions were prominent 


dent defended the following truth «6 Quatenus Algebra arithmeticae, 
eatenus doctrina Fluxionum algebrae antecellit” (As far as-algebra 
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is superior to arithmetic, so far is the doctrine of fluxions superior to 
algebra, Yale, 1752, 16), a thesis which required a knowledge of 
all three branches of mathematics. . 

This discussion may well conclude with 2 pronouncement which 
the changes.in psychological fashions have in no way disturbed. It 
is as follows: ‘ Mathesis studium disciplinam mentis optimam prae- 
bet.” (The study of mathematics provides the best mental discipline, 
Harvard, 1508, 30.) F 
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Tn quite a different category from+the commencement theses dis- 
cussed in an earlier chapter are the*hroblems presented to the depart- 
ment of mathematics at Iarvard College by the members of the 
junior and senior classes. There are 406 scts of these problems ex- 
tant.’ the earliest. one dated 1782 and the latest 139.2 Many of 
them show the signatures of men well known in later years in various 
walks of life. Some provide information of conditions at Harvard 
which no Tonger exist. All give to an unusual degree a picture of - 
the work in mathematics done by the students whose names they bear. 

“ach set of problems is worked on one side of a sheet of heavy 
linen paper with body enough ta make it resemble a light-weight 
cardboard. The sheets are of slightly varying sizes, 18 by 14 inches, 
19,5 by 15 inches, 23.5 by 18 inches, being the measurements of a few 
chosen at. random, The work is done by hand in ink, and at times 
the workmanship is exquisite. Many’ of the trigonometry problems 
are accompanied by beautiful illustrations in color, 

There are 79 sets of problems from 1782 to 1800, The thajority 
of these set#are devoted to calculations of eclipses or to plans of 
buildings. A graduate of 1796 took for his mathematical thesis: 
“A North East View of the House of Samuel Webber, A. A. S.,% and 
of fhe Court House in Cambridge.-by an actual Survey.” Of the 79 

ts, however, 13 are designated “ Algebraic Problems” or “ Al- 

braical Solutions of Problems” or “ Applitation of Algebra to the 


Geometrical Solution of Problems,” while 3 are simply “ Mathemati- 


cal Problems.” Algebra problems continued to oceupy a prominent 
place among those in pure mathematics for many years. 

Algebra theses.—The heading “Algebraic Problems” appears for 
the first time in 1786, and in this set of exercises are found four 
prob‘ems, a simple one in geometry, two in surveying, and one’ in 
trigonometry. In the followjng year four students presented mathe- 


- matical theses, three of which are entitled “ Mathematical Problems 


1Warvard University Library. — % 
7A completa Ilat of the headings found on these sets of problema is given In Henry Cx 
Radger, " Stat Mpnatical Theses of the Junior and Senlor Classes, 1782-1839," In Bio- 


yraphical Contributiona, No. 32, Library of Harvard University, Cambridge, 1888, 


41 


*Samuel Webber was the professor of mathematics at the time. 
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It is in many respects the work that would be 


Samuel Willard, whose signature is affixed to this 


and their Solutions,” and the fourth is a 
mathematical thesis, gratluated in that year, and so this group 
of four exercises is probably representative of his. course in mathe- 


matics at Tlarvard. 
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The treatment of the algebra problem is that which, as pointed out 
‘4John Ward. The Young Mathematictan 


expected from a good secondary school pupil of the present day. 
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“Algebraical sofuttons of problems” from the thesis presented by Luther’ 
Richardson to the mathematics department of Harvard College in- 
1799 ‘ 
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tity,” might have been copied from that same work.’ The third 
problem, employs six-place logarithms, but shows no use of interpo- 
lation. It combines a knowledge of geometric facts with certain 
trigonometric relations. The fourth problem is the real applied 
work and shows the use of the law of sines. In the original the 
diagram is colored with excellent. taste. 

Evidence drawn from the coniméhcement theses goes to show that 
this work by Samuel Willard does not cover all of the mathematical 
instruction at Harvard in 1787, for the theses of that year include 
a number of statements concer ning fluxions. It may represent the 
required work, while the more difficult courses were ne only to 
exceptional students. \_ 

Other sets of neabraiz praygems show such aliflarenees as would 
arise from the need of the professor of mathematics to vary his sub- 
ject matter and from the inclinations of the individual ite 
Francis Cabot. Lowell, on October 30, 1792, presented two prol 
which shdw a love for Jong mechanical operations. In one the 
of the unknown is given in a number containing 38 digits. In the 
other, the equation 4504 — 1800.3 +. 2156422 — 32.4000 = 323000 is’ 
brought to a successful solution by a method of approximation, but 
thére is a great deal of ,tedious work before that end is attained. 
The persistence of the Oughtred symbols for inequality is shown by 
their usé in a paper of 1793. Work of an involved nature and even’ 
of an advanced character is that on the paper of Huther Richardson 
in 1799. | 

Such direct evidence as the foregoing mathematical tree is worth 
more in an account of the mathematics, in American colleges during 


‘the eighteenth century than all the statements about that subject. in 


catalogue or college president’s report. It warrants the conclusion. . 
that algebra had obtained an established place in the euriculum, 
which place it has filled from that time’until the present day. 


—_——_—_———_—_- 
Witt Oe, i os SS a 


5 Ibid, p. 238 (1719). 


«4 “Chapter VIII 
COLEEGE RECORDS AND WRITINGS OF PROFESSORS AND 


= : PRESIDENTS * 


Al gebra in manuscripts and printed works.—P-eferences to algebra 
in the manuscript and printed works of college presidents and pro- 
fessors, aS‘ well as in regulatfons and laws governing courses of 
study, constitute another link in the chain of evidence showing the 
recognition granted to the subject during the eighteenth century. 

Harvard requéirements.—The earliest laws for Harvard College 
were prepared in 1642 by President-Dunster and included the study 

> of mathematics but with no mention of “specific. branches.’ These 
laws governed the Harvard curriculum with no .material changes 
during the sevefiqgenth century. In the early part of the eighteenth 
century a professorship in mathematics was established by Thomas 
Hollis. The first definite requirement of algebra at Harvard is in- 
elitded in the pyinciples on which, the chair was founded. ‘These 
principles are set down thus: 

Rules and Orders relating to n Professor of the Mathematics, of Natural & 
Experimental Philosophy in Warvard College in Cambridge in New Knegland, 
appulmuted by Mr. ‘Thomas Hollis of London Merchant ‘ 

1. That the Professor be uo Master of Arts und well ucquainted with the 
severitl parts of tle Mathematics & I xperimental Phflosophy, 

2 that his Province be to Tnygtruct the Students m & System of Natural 
'hilosaphy & a couree of Experimentul, in which to he comprehended, Pneu:- 
maticks, Hydrostaticks, Mechanicks, Statieks, Optieks, &e in the Elements of 
Geometry-to-gether with the-doctrine of Proportions the Principles of Algrebra 
(sl) Conle Sections, plain & Spefical (sie) Trisenometry with the general 
Principles of »sMensuration, Plain & Solids, in the Principles of Astronomy & 
Geometry, | viz, the Doctring of the Spheres the use of the Globes, the motions 
of the Heavenly Rodies according to tho different Hy potheses of Ptolomy (sic) 
Tycho Brahe & Copernicus with the general Principles of Dialling the Divtston 
of the World into {ts various Kingdoms with the use of the Mapr, &e." 


The second rule is the only which bears directly‘ on the sub- A 
ject in hand. It shows that the principles of algebffi were accepted 


as n necessary part of the instrviction i in mathematics as:early as the 
date on this paper, 1726. Tsnac Greenwood, the first man who was 


\ 


‘Louls Franklin Snow. The College Curriculum in the United Stater, p. 25. (no 

place], 1907. x i 
Harvard, College Papers, Vol. 1, 1650-1763, ym. 18, 1726, HarvardeUnjveraity 
Livrary. There are 13 rules. — i 


t 
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called upon to live up to this fine set of rules, may have had some- 
thing to do with’ formulating them. He was one of five’men to 
respond toa call from Mr. Hollis to furnish plans for ‘his projected 
chair of mathematics.* The two Harvaryl notebooks on algebra 
already set forth attest the success of Greenwood in fulfilling the 
requirement to teach algebra. a 

These rules guided the professor’ of mathematics at Harvard for 
many years. Not until 1787 are there any more. specific dir€tions 
adopted for his control. A committee appointed to revise the course 
of instruction voted on August 16. 17872 with respect to the sopho- 
nores— 


~ 


that at eleven o'clock on Friday they attend the Professor of Mathematics to 
be instructed in Algebru, and'tu be curried forward te other branches of the 
Mathematics if the time allow. 


And again™on October 16, 1788,° that future Hollis professors of 
£ Y ] 


“tnathematics were to earry the classes forward by private: lectures, 


in Algebra as far as through affected quadratic equations and infinite series. 


Algebra, then, receives specific mention in all the laws and reeula- 
tions formulated at Harvard in the eighteenth century. 

Hugh Jones at William and Mary—The College of William and 
Mary.’ the second oldest college in the United Stites, was founded 
in 1693 at. Williamsburg, Va., and the charter provided at the outset 
for a president and six professofs.” The published records until 
recently numed the Rev. Hugh Jones as the first professor of mathe- 


matics. sAn earlier name in the faculty of the college is that of Mr. 
Le Feeds shown by the following extracts from the letters. of 
Governor Spotswood, of Virginia: 7 ' 
VIRGINU, July 28, 1711. 

To Mr. BLatHWayt: so 

Sik: I have not had the honor of any from you since my last, but having 
seen a Letter that you writt to Cello, Diggs in behalf of Mr. Le Fevre, I very 
gladly embraced the Opportunity of doing hon't to your Recommendation by 
getting the Governor of the College to receive him us a Mathematick Pro- 
fessor... 

é : VIRGINIA, May 8th, 1712. 
To the B’p or Lonpon: Tt 

. +. LT gave your Lord’p an account of Mr. Le Fevre's admission into the 
College upon your Lord'p's recommendation, and am now to avaequaint you that 
after a Tryal of three-quarters of a year he appeared so negligent In all the 

‘L, F. Snow, College Curriculum, p. 84, Quoted from Col, Book 8, op. 243, ai, 

'Ibid., p. 270 ff... A f 

° The researches of Dr. Lyon Gardiner Tyler, for 31 years the president of Willlam. and 


Mary, have been most helpful in the study of that college. They are published In The 
William and Mary Quarterly. ‘ \ : 
'The Oficial Letters of Alerander Spotwood, Lieutenant Got'erpor of the Colony of 
Viryinta, 710-1722. Now First Printed from the Manuscript in the Coilections of the 
Virginia Historical Society with an introduction and notes by RA. Brock . . . I, pp. 
108, 156, Richmond, 1882, ' * : 
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post of duty and guilty of some other wery great irregularities, that the Gov- 
ernors of the College could no longer beur with him, and were obliged to 
remove him from his Office,.”. . 

However unworthy the gentleman was, Mr. Le Fevre was the first 
professor of mathematies in an American college. 

Another letter® from Governor Spotswood settles definitely the 
fact thatthe Rev, Hugh Jones was established at William and Mary 
in 1717, some 10 years before Hollis. had created a professorship of 
matheniaties at Harvard. The part of the letter referring to nA 
is as follows: 


Je NE 13, 1717. 
To the Bistiop or Loxpon: : 


. and LT doyht not wr Lord’p is already informed that Mr. Jones is ad- 


. mitted Into the College according to y'r Lo'p's Reeommendition : 


‘ 


- Jones was an Englishman of university training and kept very 
closely in touch with his native land.* His connection with Willztm 
and Mary as professor of mathematics was a brief one, for he left 
the Colonies for England in 1722. . On his return to America he 
devoted himself exelnsitely to the ministry. In 1724 Jones pub- 
lished in London 2 most interesting history in whose making he had 
participated, entitled Zhe Present State of Virginia. This is the 


work which holds interest for the student of the history of mathe- - 


matics as well as the student of colonial history. Referring to the 
Virginigns, Jones says in this work: 


Ld 

They are more ineliiuuble to reud Men by Business and Conversation, ‘than 
ta dive into Books, and are jer the most part only desirous of learning whut 
is nbsolutely necessary, in the shortest nnd best Method. 

Having this knowledge of their Capacities @nd Inclinations from sufficient 
Experience J have composed on Purpose some short Treatises adapted- with my 
best Judgment to a Course of Education for the Gentlemen of the Plantations; 
consisting in a short English Grammar; an <Accidence to Christianity; an 


'. Aceidence to the Mathcmaticks, especially to Arithmetick in alt its Parts and 


Applications, Algebra, Geometry, Surveying of Land, and Navigation. 

These are the most useful Branches of Learning for fhem, and such as they 
willingly and readily’ master, if taught in a plain and short Method, truly ap. 
Micable to their Genius; which I have endeay oured to do, for the use of. them, 
and alf-others of their Temper and Parts,” ° 

It will be noted that algebra is to be found among these treatises 
which Jones states that he composed. Since he holds “from suf- 
ficient Experience” that the people of Virginia are capable of 
mastering this and other branches of mathematics, “if taught in a 
plain and- short Method,” he must have reached that opinion by 
actual experience in teaching the subjects epumerated to them. And 

* Spotawood's Letters, loc. cit.. IT, pp. 252, 


"Maoy letters of his are list im British Museum eatalogues: of HIRT EEDLS, 
0 Hugh Jones, The Present tate of Viryinia, p. 44, London, 1724, 
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so it is fairly obvious that algebra was included in the curriculum 
of the College of William and Mary before the year 1722. 

The treatiseon gtaminiar?! isextant.and a copy of it is inthe British 
Museum. The “Accidence to the Mathematicks” does not appear 
to have. heen preserved in like manner, but the British Museum does 
possess a manuscript on mathematics by Hugh Jones.? entitled: 
“Reasons and uses of the Georginn Calendar and of Octave Com- 
putation or Natural Arithmetic.” The date of it is evidently 1752, 

s “this vear 1752” occurs inthe text. The first part of this work 
is concerned with a calendar composed of 13 seasons of lunations of 
28 duys, one day for the Nativity anda hissextile every fourth year 
for public prayer. The second parts starts with a dissertation on the 
disadvantages of numlvring by 10 and proposes substituting 8 as 
aradix. It:gives » complete numeration table and lays down rules 
for the reduction of decades to octaves and ‘other matters. It also 
points out methods for dividing weights and measures on this basis, 
so making a universal standard,’® 

Thomas Clap at Yale —We turn next to the third college estab- 
lished in the Colonies... The keen interest of the president of a college 
in any subject when that college was little more than,a collegiate 
school was certain to have a strong influence on the place which ‘that 
subject: ocenpied i in the aarricatorn. Thomas Clap brought such an 
interest in mathematics to Yale when he became rector or president 
in 1739, Four years later, he published a catalogue of the college 
library ’* which he had prepared himself. In the preface to this 
catalogue, he recommends a plan of studies for the college course, as 
follows: , a 


‘ 


Tn the First year to study principally the Tongues, Arithmetic, and Algebra; 
the Second, Logic, Rhetoric, andl Geometry; the Third, Muthematics and 
Natural Philosophy; und the Fourth, Ethics and Divinity. 


Mathematics is foyrid in three years of this plan, with algebra in 
the first year. 

That Clap carried out p still more ambitious plan of ‘mathematical 
instruction than heehad advocated is shown in the history of Yale 
which he wrote in 1766, Referring to the undergraduate students, 
he says: ’ . 

They are divided into four classes; nccording to the respective years In which 
they are admitted. At thelr admission they are able well to construe and parse 


Tully's. Or ions. Virgil and the Greek Testnment: and understand the Rules 
of common Arithmetick. In the first year, they learn Hebrew, and principally- 


U Jones (Hugh), A. M., Minister of James Town, Virginla. An Acoidence to the Eng- 


rc lah Tongue, etc., London, 1724. Given in Brillsh Museum catalogue. 


“British Museum Additional Manuscript 21, &3. f 

4“ Account, of which the above is a résumé, furnished by B. F. Stevens . Brown, Lon- 
don, through the courteay of Columbia Univeraity library, ¢ 

% [| Thomas —_ A Catalogue of the Library of ¥Yale-Cotlege in Nobitiay en, N. London, 
1743, 
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pursue the Study of the Languages, und make av. Beginning in Loglck, and some 
Parts of the Muthematicks. In the second year, they study the Languages: 
but principally recite Logick, Rhetorick, Oratory, Geography and natural 
Vhilosophy. And some of them make good Proficiency in Trigonometry and 
Algebra. In the third year, they still pursue the Study of Nutural Phfosophy, 
and most Branches of the Mathematicks; many of them well understand Sur- 
veying, Navigation and the Calculation of the Ecdipses: and some of them are 
wmnsidernble Proficients in Conic Sections and Fluxiens. In the fourth year 
they principally study and recite Metuphysicks, Ethicks and Divinity.” 


The printed statement of a projected plan or of a completed one 
may always be taken with some reservations, but the commencement 
theses during Clap’s presidency of Y ale give added confidence in the 


acceptance of this one at its face value. 


In 1753, during Clap’s administration, the § Linonian Society ” was 
founded, At one time it was the custom to have a curious question 
brought in at each meeting. From the records * of this society is 
tuken one specimen which relates to algebra : 

Dec. Sth A D 1770, 2. How do you solve Questions, when the unknown 
quantity has several Powers in one Equation, aud only the first Power in the 
other Kquation. . 

The recording of the question and its answer means that giebe iu 
engaged the interest of eighteenth century Yale boys. 

“University of Pennayleania.—tvhe first page of the records of the 
institution now known as the University of Pennsylyanie. shows that 
algebra is included among the subjects intended to be taught. The 
actonth page contains this entry, showing the fulfillment of the 
intention : 

Mr.-“Theophilus Grew having offered himself as a Master in the Academy to 
teach Writing, Arithmeti¢k, Merc (tnt's Accounts, Algebru, Astronomy, Navi- 
gation, and all other Branches of the Mathematicks, it 1s ordered that he be 
received 2...) his Service to commence onthe seventh day of January next. 
July 27, 1750." v 

In 17538 Provost William Smith published a wore entitled “A 
General Idea of the College of Mirania, with an account of the Big 
lege and Academy of Philadelphia ” [University of Pennsylvania]. 
His belief in mathematics in general is indicated in the preface to 
this work, where he sets forth the plan of studies covering five 
classes. He states further that he is now endeavoring to realize 
these plans in the seminary over which he has the honor to preside, 
and so ye know that he was actually working out his own fruitful 
ideas. The portions relating to mathematics. are found: in the first 
two classes and read: 


‘Thomas Clap, The Annale or History of Yale- College in New Haren, (New Maven, 
1766.) Appendix, p. 81: : 
Yale University Ubrary, 


Vol. 1, 1740-1768, 
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Minutes of the Trustees of the Collegy, Academy, Charitable Schools of Philadelphia, — 
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The First Class of the College...) In the afternoon they learn arith 


metic, vulgar and decimal, merchant's uecounts, Some parts of algebra. and 
some of the first books of Euclid. 

The Second Class, The next year is spent in this class; the master of whieh 
is styled Professor of Mathematies. ble eneries the Vouth forwaurd fn algebra, 
teaches the remainder of the first six hooks of Muclid, to-vetler with the 
eleventh and twelfth, and also the elements of geometry, astronemy, chronology, 
navigation, and other most useful branches of the mathematies."” 


The plan here suggested was formulated at the request ‘of the 
trustees. It was adopted in 1746 and continued in nse while Smith 
Was provost and. as far as records show, until the early part of the 
next century, It influenced the Jater curricula of all the American 
colleges. The prominence given to algebra in the mathematical 
scheme is indicated by the inclusion of that subjeC¢t in two years of 
the college course, ; 

Columbia Samuel Johnson brouglit from his ex- 
perience ut Yale sufficient interest In mathematics to cause hin to: 
give to that subject a place in the plans which he, toa large extent, 
formulated for King’s College [Columbia University]. The first 
professorship established was that of mathematics.” The laws and 
orders which were adopted in June, 1755, placed © Mathematics and 
the Mathematical and Experimental Philosophy in all the ‘several 
branches of it * in the second and third years of the course. In 1785 
the pln of @ducation included “Algebra as far as quadratic equa- 
tions” for the freshman class and the “higher branches of Alge- 
bra” for the sophomore class. In 1789 the professor of mathematies 
and natural philosophy was authorized to give. as the algcbra course, 
“Algebra as far as Cubic Equations” to the freshman class and 
“the higher parts of Algebra” with “the application, of Algebra 
to Geometry” to the junior class. This was an advance in the sub- 
ject matter in algebra which continued in force until the end of the 
centhry.”° 

Evidence goes to show then that from the very early years of 
the eighteenth century until its close, algebra is mentioned by pro- 
fessor and president alike and: is included in plans proposed and 
plans adopted for the curricula of the colleges of this period. 


*The Works of Wiliam Smith, D. D.. Late Trovost of the Colleee ani Academy of 
Philadelphia, Vol. I. Part 11, p. 183, Philadelphia, 1803. 

A Hiatory of Columbia Unéreraity (Now York, 104), p. 220 0. the Gevernors, on 
the 8tf of November (1757) appointed Mr. Dante! Treadwell, ‘n young gentleman of a 
very excellent character cducafed at Uarvard College, and tecommended by Professar 
Winthrop ax eminently fitted for that station,” 

LL. F, Snow, College Currichium, p. 93 ff. 
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Chapter IX 
EVIDENCES OF THE USE OF FOREIGN TEXTBOOKS 


Scareity of printed hooks—In the twentieth centnry., when inex- 
pensive books are procurable in literature and science-alike. it is dif- 
ficult to realize the almost total lack of printed: classroom subject. 
matter during practically the whole extent of the eighteenth century. 
Authorship of texts had not yet become a trade. and the cost of 
printing and paper made. the publication of works for pupils in 
schools well-nigh an impossibility. Books were in the hands of pro- 
fessors and tutors, and their contents. as alreadygpointed out, were 
passed on in the form of lectures taken down almost verbatim by 
the members of aclass. But some books were imported from abroad 
insufficient numbers to permit of putting them into the hands of 
the students themselves. 

Such foreien textbooks as were used in American schools of the 
colonial period and for some vears thereafter by the students were 
books by English authors, published-in England. In the first. quar- 
ter of the nineteenth century French and German authors began to 
exert an influence, and reprints or translations of works from Eng- 
land, Frances and Germany were published in America, for use in 
American colleges. : 

‘The Young Mathematicians Guide.—We shall speak first of the 
English texts. Among the most popular but not the most worthy 
was “ The Young Mathematician’s Guide. Being a Plain and Easie 
Introduction to the Mathematicks” by John Ward, This seems to 
have had ause out of all proportion to its merits, and direct evidence 
of the position held by Ward’s hook is extensive. 

An intimate record of the use of this work is found in the com- 
monplace book of Eleazer May.) of the class of 1752. Yale. A long 
list of this student’s readings is given on the seventh page of his 
book. This list is headed : 


~ An Memorandum of the Books red in my freshmanship viz: A. D. 1749. 


In my Sophimore Ship viz. A. D. 1750 


. . 


recited, Wards Mathematick. 


‘" Eleazer May's Notebodlkes.” Interest ing wanuacripts of the middle and last quarter 
of the eighteenth century now In the university: library, Yale Alumni Weekly, January 
10, 1923, p. G01 f. Some additional material, as the result, of 2 personal study is noted. 
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In another plaice young May copied a quotation from Ward that 
had struck his fancy. It was: 


Of time it Is not an Easy thing to give « true Divinition of time 
ing to the philosophick Poet 


Time of itself is nothing but from thought 

Recieves its rise by labouring funey wrought 

from things considered whilst wee think on some 

as present some us past or yet to come 

no thought can think on time that stil confest 

but thinks on things tn motion or ut rest : 

Ward's Mathema 2? 
A graduate of Harvard elas of 1746, Dr, FE. A. Holyoke, Siys in 

a letter to Prof. Benjamin Peirce that Ward's Mathematics and 
Euclid'’s Geometry were used. during his college course. Without re- 
ferring to any other authority. Peirce states that: 


for accord: 


In the early part of this presidency (that of President Edward Holyoke, 
Which began in 1737) and probably for many years before, the textbooks were 
the following . . .) Ward's Mathematics . . . Euclid's Geometry." 

As late as: 1794 a Harvard student notebook‘ contains the name of 
Ward in connection with hooks to be consulted on mathematical sub- 
jects. Catalogues of libraries of gentlemen of this period show that 
Ward's book was one of those on mathematics td be generally ne- 
quired.’ Samuel Johnson prepared. “A Catalogue of my Library 
With the vallue of cach Book Ang. 15, 1726. This entalogue in- 
cluded “ Mr, Wardl’s Young Mathematician,” which he may have been 
using while he was a tutor at Yale. Tf 1743 there was published a 
book with the title: “An Introduction to the Study of Philosophy, 
Exhibiting a General View of all the Arts and Sciences, By a Gen- 
tHleman Educated at Yuale-College.” This gentleman was Samuel 
Johnson, and he gives the advice (p. 28): “On Mathematics, read 
Ward’s Young Mathematician’s Griitle, 2. {? 

A 1764 “Catalogue of Books belonging to the Public Eriglish 
School of Friends at Philadelphia” has one copy of Ward’s Mathe- 
matician’s Guide. In 1778 a “Catalogue of Books granted the €ol- 
lege [Harvard] from the sequestered Libraries”? contains Ward’s 
Mathematics. In the libraries of universities and in libraries con- 
nected with organizations of various sorts are to be found to-itay 
from one to four copies of this popular old work. 

' The curriculum of the colleges at certain times was stated in terms 
of the texts used rather than in terms of-subjects. In 1756, in con- 


*John Ward, Young Mathematictan's Guide, p. 87. 


* Benjamin Peirce, A History of Harvard University, p. 27, Cambridge, 1833, - 
4 Joseph McKean, Roston Public Library, 


®* Libraries of Colonial Virginin ing Wiliam and Mary Quarterly, Vol. Ill, al 133, 
Vol. IX, p. 167, Vol. X, p. 232, : | 


® Notebook fn Samuel Johnson Collection, Columbia University Library, 2: | 
i "Harvard College Papers, Vol, 11, 1764~1786, Harvard University Library, 
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nection with the plan of studies prepared for the trustees of the Col- 
lege of Philadelphia, Provost Smith recommended certain books to 
le read * for improving: youth in various branches.” He. suggested 
*Maclaurin’s Algebra (London, 1748) and “ Ward’s Mathematics ” 
jor the mathematics in the first year. 

At Yale in 1778, President Stiles on assuming the executive office 
gaye as the mathematical part of the program of studies then in 
force : - 

Freshman (Cliss—Warl's Arithmetic 

Sophomore Class—Hiammond's Algebra 
Ward's Mathematics 

Junior Class—Ward's Trigonometry” 

Since the Young Mathematician’s Guide was considered worthy of 
a place in American schools for so long a time, it may be worth a 
brief presentation.?° This work on “ Mathematicks ” isin five parts, 
“T Arithmetick, TT Algebra, ITT The Elements of Geometary. 1V Con- 
ick Sections, V The Arithmetick of Infinites,” and to these sections 
isadded an “Appendix of Practical Gauging.” 

The book was put out with a recommendation that. might well have 
started it upon a successful career, This recommendation reads: 

Upon Careful Perusal of this Book, we think it a good In- 

troduction to the tbstracted Parts of Mathematicks, and us 

such we recornmend it tothe Stdious and Industrious Reader. 
J. Raiphson, A. M.& RSLS, 


— H. Ditton,” Master of the New 
Mathematical School in Christ's Hospital. 


Samuel Cunn, who revised and corrected Raphson’s translation of 


the Avithmetica Unirersalis by Sir Isaac Newton, expressed his 


appreciation in a poem, “To the Ingenious Mr. John Ward Upon 
His Most Useful Piece, the Young Mathemuatician’s Guide,” which 
is printed at the back of tHe book. 

Part II is entitled: 


Algebra, or Arithmetick in Species; wherein the Method of Raising and 
Resolving Equations is rendered easie; and Tlustrated with a Variety of Ex- 
amples, and Numerical Questlons, Also the whole Business of Interestuand 
Atnulties, &e. perform'd by the Ven, and a small Table, with several new 
Improvements. 


The algelbra covers pages 143 to 277, or 134 pages, and so ranks as 
to space occupied about ona footing with the arithmetic of the book, 
The table of contents gives the topics treated as follows: 


The Method of Noting down Quantities, and Tracing of the Steps used fn 
Winging them to an .Equation; The Six Prineipul Rules of Algebraick Arith- 


"Horace W. Sinith, Life and Correspondence of the Rev. William Smith, p. 124 f., Phil- 


adelphia, 1879. a 


"I, F. Snow, College Curriculum, p. 79. Quoted from Stile’s Diary, Nov. 9, 1779. 

* Account taken from the ‘* Third Edition, Corrected,” 1719. 

“Wumphrey Ditton was highly regarded by Sir Isaac Newton, and exercised an in- 
fluence on the Newtonian Philosophy, See Smith, History, 1, p. 456, Boston, 1923, 
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metick In whole Quantities: Of Algebraick Fractions, or Broken Quantities: 
Of Surds, or Irrational Quantities; Coucerniug the Nature of <Equutions, and 
how te prepure them for a Solution, &e.; Of Proportional Quantities, both 
Arithmeticul aid Geometrical! Continued: Also ot Musical Proportion; Of Pro- 
portional Quantities Disjunet, both Simple, Duplicate; and Triplicate; And how 
to turn .Equations into Anilogies, &e.: Of Substitution; And Resolving Quai- 
ratick .Equations; Of Analysis, or the Method of Resolving Problems, Exenpli- 
fied by Forty Numerical Questions; The Solution of all Kind of Adfected 
Equations in Numbers: OF Simple Interest, abd Anmuities in all their varrious 
Cases; Of Compound Titerest. and Annuities, both for Yours and Lives > And 
of Purclitsing Free-lold Estites. >. 

There is nothing of an original nature to which attention need be 
called in the subject matter of this algebra. Rules and solutions of 
problems follow one another ina presentation that strikes the reader 
of to-day as tedious. No exercises are addeck in any topic for the 
sake of the student. The application of algebra to the solution of 
geonitrie problems is found in the section on, geometry. 

Terthooks entitled Algehbra—The first textbook designated alge- 
bra that was used in any American college seems to have been he 
Elements of Algebra, by Nathaniel Hammond.? In the list of 
studies given by President Stiles. of Yale. in 1778.1! it will be noted 
that Hammond’s algebra occurs in the sophanore year. 

Harvard in 1778 received from the sequestered libraries, in addi 
tion to Ward's Mathematics ‘already referred to, Hammond ’s algebra. 
These books were put at the disposal of the professor of amathe- 
matics, but no record remains to show that Hammond was placed in 
the pupils’ Imnds.” 

In the laws of Rhode Island College | Brown University | for 1783, 
Hammond's algebra was required in the third year, and in the lays 
for 1793 the same. requirement appears in the second year. Memo- 
‘anda collected by a descendant from the papers of Solomon Drowne, 
of the class of 1773, give the enly knowledge of the curriculum before 
1783."") These papers show that Drowne began Hill’s arithmetic in 
October... 1771, and Hammond's algebra in December of the sane 
year, with Euclid’s Elements and trigonometry in February, 1772. 
From this information it appears that the first printed laws of Brown 
set down requirements in algebra which had already been in opera- 
tion for over 10 years. 


> * 

12 Nathaniel Hummond:! The Elements of Algebra in a Now and Easy Methag, with their 
Uae and Application in the Solution of a great Variety of Arithmetical and Geometrical 
Queations; By general and universal Rules, To which is prefixed an Introduction, cun- 
taining a Succinct History of this Science. By Mr. Nathaniel Ilammond, of eS 


London, 1742," 

Seep, 53. Tes ae : 

In “A partial Mat of texthooks used In YaleaCollege in the eighteenth century " (Yale~ 
University Library) occurs * Nathaniel Hammond, Elements of Algebra (used by Sopho- 
mores, 177-4—1781).” ; : . 

1% Walter C, Bronson, History of Brown Univeraity, m6 }-1914, p. 102,1'rovidence, 1914, 
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We open a real algebra when we turn to an examination of Ham- | 
| mond, even though the scope of it is limited as measured by present- . 
day standards. In the preface the author states the prerequisite for 
the student of his book and his confidence in its pedagogical prin- 
ciples. A good sketch of the history of algebra follows this preface. 

After the first 75 pages, which are given over to the presentation 
of the four fundamental operations. involution, evolution, and sited 
quantities, there is not a page (except for a very occasional digres-, 
sion to introduce a needed process) in the whole extent of 328 pages 
which does not contain a problem, or some steps in the working out 
of a problem, In this way Hammond takes up simple equations, 
equations with two or three unknowns, quadratic and adfected 
equations, and gives explanations for their solution in the greatest 
detail. Some 109 problems are solved. marking the progress from 
the solution of the simplest equation to the solution of cubie and 
biquaulratic equations by the method of converging series. There is 
the almost irreducible minimum of rules and the maximum of illus- 
trative material which must have made an appeal to pupil and 

teacher alike. It is curious that a man who could write a work as 
good as this one should have been so prejudiced as to make no men- 
tion of exponents until page 3804. thereby perpetuating in the many 
whools in which it was usegl the long form of writing powers of a 
base. 

If this whole book was covered in -the colleges which required. it, 
the pupils ‘had as good a course in the solution of equations as they 
would get to-day in a secondary school, plus some of the course in 
college algebra, © * ’ 

Another good algebra that was, without doubt, m the hands of 
teachers as soon as it appeared is entitled A 7 reutise of Algebra.’ 
Its author was Thomas Sinpson.’? a man of undoubted genius. The 
first mention of this work as a textbook occurs in a pamphlet pub- 
lished in 1794 and containing the charter and the Jaws of the 
College of New Jersey.7® 

In addition to the usual list. of topics, this work covers the fol- 
lowing: Resolution of equations of several dimensions. Sir Isaac 
Newton's: method of divisors, Cardan’s eubie and higher equations, 
Descartes’s giquadratic equations, converging serjes. indeterminate 
problems. investigation of sums of powers, figurate numbers, interest 
and annuities, plane trigonometry. dnd application of algebra to the 
sulution of geometrical problems. ' 


“Thomas Simpson, A Treafixe of Algehra: tchercin the Principica ans demonatrated, 
und applied in many uxcful and intercating inquirica, and in the resolution of a great 
vartety of. problems of differént kinds =... London, 1745. fe 

7 Smith, Mistory, 1, 45 

* %® John Maclean, History of the College of New Jerecy, p. 307. 
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In the editions of this work after the first one the treatment is 
a peculiar one. Rules with illustrations are given. and in a footnote 
arrangement * demonstrations.” These demonstrations are complete 
explanations of the rules. 

An American reprint of Simpson's algebra from the eighth London 
edition came from a Philadelphia press in 1809 and a second one in 
1821.- The change fgom the use of imported books to the use of 
books printed at home was only a question of time. It involved the 
establishment of printing presses and the demand on the part of a 
sufficient number of influential persons that these presses be put to 
work on textbooks. i. ° 


Chapter X_ 


THE FIRST BOOKS CONTAINING ALGEBRA PUBLISHED IN 
THE NEW WORLD — 


@ 


A Merican algebra.—In very widely separated sections appeared 
“the first works printed pn the American Continent and containing 
wlvebra. As early as 1556 there was published in Mexico a book 
entitled Zhe Sumario Compendioso. The most interestingy feature 
of this work consists of six pages devoted to algebra, : 

Under the title “Arte Mayor,” the anthor gives a number of ex- 
amples generally involving sprutalratiy equations, of which the: fol- 
lowing are types: 


1—F{hd a square from which if 15% is subtracted the result Is its own root. 

Rule: Let the number be cosu (2), The square of half m cosa is'equal to 
Yof un zenso (27), Adding 15 and % to 4 nukes 16, of which the root Is 4, 
and this plus 4 Is the root of the required number. 

Proof: Square the square root of 16, plus half a cosa, which Is four and a 
half, giving 20 and 4, which is the square number required. . From 2014 sub- 
tract 15 and % und you have 4 and 4, which is the root of the number ‘itself. 

2—A man takes passige in a ship und usks the master whut he has to pay, 
The muster says that it will not be any more than for the others, The pas- ~ 
senger on aguin asking how much ft would be, the master replies: “ It, “Will be 
the number of pesos which, multiplied by itself and udded to the number, will 
give 1260." Required to know how much the master asked. . 

Rule: Let the cost be a cosa of pesos, Then half of u cosa sqyared makes 4 
of u ZeNso, nnd this ndded to 1260 makes 1260.and a quarter, the root of which 
Jess Al of a cosa is the number required. Reduce 1260 und to fourths; this 
is equal to 5041 divided by 4; the root of which is 71 halv¢s; subtract from It 
half of 2 cosa and there remains 70 haltes, which fs equal to 35 pesos, and this 
fa what was asked for the passuge. : 

Proof: Multiply 35 by itself and you Ihave 1225 ; adding to It 35, you have 
1200, the required number. : 7 


Far removed in time and language as well as saiace was the next 
book to be printed on the Western Helnisphere, which bears in part 
of its contents on the subject of algebra. This was a Dutch textbook 
of 1730, published in New York City, and it was preceded in the , 
xwericar Colonies by only two published works on mathematics, 
both of which were a rthmetics. Lane ; * 


Se ee 
‘For a complete account and facsimile, see David Eugene Smith, The Sumario Com- 
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pondioeo of srother Juan Diez, Boston, 1921. 
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wl Dutch. algebra—lt ig natural that arithmetic should have been 
the first mathematical subject to appear in print in the American: 
Colonies. It is, on the contrary, surprising that algebra should 
occupy over one-third of the space in the third book on arithmetic 
published in this country when nearly 60 years were to elapse before 
the appearance of another book containing any algebra, Some 4.500 
titles* of publications in Pennsylvania before 1785 show many al- 
manacs, but few works on mathematics, and none containing algebra, 


A complete bibliography * of all American books up_to-T92 reveals, 


wmong those on mathematics, only three which include algebra in 
their contents. One of the three is this Dutch textbook, and while 
the extent of its influence was probubly very limited, it has interest 
as the earliest and, for a long period, the only work on ‘algebra printed 
here. - fe 

The title of the book is: .livthmetica' of Cyffer-Konst, . .. Als 
Mede Een kovt ontwerp van de Algebras The names which appear 
on the title-page are the names of three men who, as we shall see, 
were kindred spirits in their independence of authority. 

The name of John Peter Zenger is inseparable from the history of 
the freedom of the press. He was the second printer of New York, 
and his newspaper Was the instrument by means of whiéh aetive 
protest was made against the tyranny of the royal governors, which 
eventuated in the American Revolution. The trial of Zenger is 
significant in all history,.and the outcome of it was that iiliety of. 
the press which gavé people in this country the right to freely. criti- 
Cize the conduct of public officials. Zenger’s press was established 
‘in 1726, and his new spaper had its beginning in 1733. The Venema 
book appeared between these two dates. 

Jacob Goelet, appears in a minor way as breaking away from the. 
authority of the church. Ile is_referred® to_as-expressing himself 
in opposition to a stand taken by the ecclesiastical body in several 
instances. One of these was connected with the licensing of private- 
school teachers. At uny rate, he succeeded in having printed this 
textbook in Dutch-by a man who, as will sppeae: later, was under the 
ban of the local church leaders. 

f . — et et Tere ine bomen eat . 

*Charles R. Uildeburn. A Century of Printing. The Jasnes of the, Presa in lennenl- 
vanin, 1685-T74}5, Uhiladelphia, TSS5. 

"Charles Eyans, American Bibliography, 1640-1820, Chicay » FHNOR—-1914, 

4Only two cyplex have been lucated. They nre both in the Ibrary of the New York 
Ilistorical Society. The copy in the New York State‘Library, Hsted in vans, tov. elt. 
war destroyed in the fire of March 29, 1911. 

5 Kecleaiaxtical Records of the Ntate of New York, Vol. LV, p. 2433, Albany, 1901-1916, 

°H, W. Dunshee, Hixtory of the'&chool of the Collegiate Reformed Dutch Church from 


“1633-1833, p, a8, New York, 1883. 


-_ 


- Pieter Venema was repeating history by making trouble the 
“church. In a ¥etter’ from the Rev. Gaulterus DuBois to thé Rev. 
Classis, of Amsterdam, May 14, 1741,.we. find this-complaint: 
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“Arithmetic or the art of ciphering, according to the coins, meas- 
ures and weights of New York, together with a short treatise 
on algebra drawn up by Pieter Venema, master in mathematics - 
and the art of writing. New York, printed for Jacob Goelet, 

~ near the Old Silp, by J. Peter Zenger, 1730." The title page of 
the first book containing algebra that wie printed in the Ameri- 


can Colonies . r oo. 


Inasmuch as the Rev. Consistory of New York several years ago exhorted 
their ministers to be on their guard, and oppose the artful misleadings of one 


- 
7 Ecclestaatical Records, loc, cit., p. 2756. ; 
95337245 i i 
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Pieter Venema, a crafty freethinker of Groeningen, whe Tad previously heen 
a Reader and School-master just outside that city, I, therefore. determinedly 
set myself against him. Under God's blessing my efforts xccomplished much 
good, although some still adhere to him, Among these is one Jacob Goelet. 
who with his conventicles, endeavors to do alkpossible harm to our church, 


We therefore see that Venema came from a city in Holland which 
offered university privileges, and in which he had been a: school- 
teacher. 

More definite evidence that. Venema was a schoolmaster is given 

in the dedication to a work of his published in Holland in 1714.8 In 
this dedication, which is signed Pieter Venema, appears the state- 
ment : 
Is de Gunst:van U Ed. Mog. geweest dat ik eenige Jaren herwaarts in U Ed. 
Mog. niet min vermaurde Stad Groningen, mijn bedieninge als School-Meester 
hebbe waargenomen. (Through your favor L had the chance of serving us 4 
schoolmaster ut Groningen for several yeurs.) 

Farther on he states that he had the heer of enjoying for several 
years the teachings of “ Heer J. Bernewlhi.” 

The high reeaid in which he-was held by the mathematicians of 
his own country and time is shown by an inscription to him in the 
work?° already referred fo. This inscription contains such phrases 
as: , 

. the talent which God has granted you. 
-..» we need no teucher, the book is wv sulde in itself. We thank you, Venema, 


we thank you, brave teacher, give us more of your knowledge! You have won 
so much distinction aut Groningen that it is Impossible that yous sbould be 


forgotten, 


Venema must: have been known during the eighteenth century and 
the early part of the nineteenth century. because he is cited repeat- 
edly in collections of problems solved and published by Dutch mathe- 


_ maticians and societies of that period.” 


Venemn’s reasons for writing the book under consideration appear 
in the “ Konst Lievende Leser.” He says: . = 


Because I realized that there was here no eiphering book in the Low Duteh 
concerning trade or merchandise, ang for the suke 4f the teaching of inquiring 
youth and of all lovers of the tenching of arithmetic. To have undertaken to 
mike a clear und suceinet ciphering book upon that excellent seience whieh 
flourishes in this city and country. To this are added the elements of algebra, 


’Pictar Venema.g,“ Een kort en klare Ondericpstage in de Reginaclen ran de Alychra 
ofte Stc-konat.” Te Groningen. 1714. Other editions Amsterdam 1730, 1756, 1768, 
1783, 170% 1803. 

° This was Jean (I), who wae professor at Groningen, 169521705, 

107, Venema, 1714, loc. cit, No Wbuography-corsulted revealed the existence of this 
edition, but a copy was found in the collectian of Mr. George A. Plimpton, to whom the 
writer is indebted for the privilege of examining the book. Mr. Plimpton nlso has a copy 
of the 1756 edition. 

Nu Wiskunatige verlustiging, vtc., Vol. 1, pp. 29, 62, 70, 79, 81; Ontbindingen, etc. Pp 


-213 ©. Vol. 11, p. 8 (Amsterdam 1793, 1795), and other references. 
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’ 
whereby that which is net understood in arithmetic can be demonstrated by the 
dear words of algebra, se thi algebra is the key to the obscure propositions 
of iurithimetic. Sleuld any one desire te go farther than the subjects included 
in this book, he can make use of my simple Algebra or Stel-konst published 
in the year 1714, in my ative city, Groeningen? 


The hook consists of 120 pages. of which 75 are devoted to arith- 
metic and 44 to algebra. 


The stetion devoted té arithmetic starts with addition tables, lead- 


ing to the multiples of mumbers up te 9 by 9 This is followed by 
addition, subtraction, multiplication. division, tables of weights and 
measures, the operations with aneney, rule of three. reduction of 
fractions to Jowest terms, to common denominators. operations with 
fractfons, inverse rule of three, mie of five, compound rule, conjunet 
rile. rile of partnership. partnership with time. and alligation. 

The second section bears the heading, “Algebra ofte Stel-konst.” 
that is, “Algebra or the art of plice.” The reason for the use of the 
stel-konst: is stated Mes 

This science is called by the word Stel-koust: because that means, for the 
Unknown, place wow 2. the last three or more Jetters of the alphahet. and 
fur the know, the letters a4, d, and so forth, 

The contents of the algebra text are as follows; Signs of opera- 
tion. general notions, axioms, addition, subtraction, mi tiplieation, 
including product of a+ by ath. a—h by a—hy and a+h by a—h, 

division, reduction of fractions, to lowest terms and to a common 

denominator, addition, subtraction. multiplication and division of 
fractions, solution. of simple equ: ations und simultaneous equations 
in two unknowns. and problems, 

The signs of operation are not given until the section on algebra 
is reached, They are the usual signs for addition, subtraction, and 
equality and a * whieh ‘ “hotekent. tot” (denotes an empty space). 
No sign is giver for multiplication, but an exphination is made for 
letters following each other without. signs. The sign for equality 
is printed with unusually long puyallel lines. A 

The procedure with e: Hi topic isto state the, general rule, work 
out an illustration of it. and prove the correctness of the result 
by nimerical substitutions. Sets of examples accompany all rules. 
Amomy the features of the book are some whieh would not now 
le found, ‘ 

One of these is the form for the division of a fraction. The 


divisor, ah ~ precedes the dividend & aa: und the two are separated by 


an exaggerated X.° Another Ttiive is the repetition of a letter 
for the second power, and a large figure to the right of the base 


“An examination of the 1714 algebra:shows that the work of 1780 Is an abbreviated« 
treatment of the earller work, Vrocesses, examples, and problems of the latter are identi- 
cal with parts of the former. 1 


& . 
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is the representation of higher powers; thus @ is written @ J.3 
-The lowest common multiple of several expressions is found by a 


Division of fractions from Venema. The word for fraction Is 
“ broken"; for numerator, *‘ numberer'"; and for denominator, 
“namer,” 


method which is associated to-day with finding the lowest common 
multiple of small numbers, ; ae 


a i frm ee eres | 

“This form of° the eXponent may have been due to the Wlatecinace of the printer, 
since Venema uses .the present-day form In his earlter algebra. [P. Venema, 1714, loc. 
cit., p. 74], except: for the second power. However, such a form of the exponent may 
have been known to him. It im found In Plerre Hérlgone, Curaus Mathematicua, nora 
dbrevi et clara, ete.’ Yol., I, section on algebra, p. 4, and conalstently throughout the 
entire work, Paris, 1644, , . 


o.. 
ERIC 


FIRST ALGEBRAS OF THE NEW WORLD 63 


The book ends with 24 problems, and the familiar age problem 
is among them.” It takes the form of a curious son who asked his 
‘futher his age: 

The father unswered, your uge with the second part, the third part, and 
the fourth part of itself increarsd by 2444 years {is equal to mine], I am 


as much over 40 yeurs as you are. under 40. How old was the son?) Ans. 18 
yeurs, 


-) * 


Two unknown quantities are used in the solution. Other problems 
lead to indeterminate equations. One reads: 

Three women bought apples, the first 100, the second 110, and the third 
120, They sold, exch a different number, the first day, at the sume price, and 
the remainder the second day, also et ao wniform price. In counting their 
money, they found that they had equal amounts. How MALLY apples were sold. 
on each day? 

The unknowns sr, 7, 2, respectively, are assumed for the number 
of apples sold the first day, « and ir, respectively, for the price on 


A 10w 
the two days. By the conditions of the problem yar —and 


z=u 20 ave obtained. With the usual ingenuity in such prob- 
lems, «, *, and wr are taken so as to give one set of values for 2, Y; 
and 2, ‘ - 

As simple,as all this work seems, there is good stuff in it. The 
question arises as to the schools in which it was used, for there must 
have been a definite reason for printing it with the arithmetic. Tt 
is to be noted in the preface by the author that he looked upon 
wlgebra as necessary to the Clearing up of doubtful points if-arith- 
metic. But he, as a practical schoolmaster, must have known that 
the book was needed for instruction. Did Ven@@W himself have a 
private school, and did he succeed, so early in the history of print- 
ing, in this country, in putting jnto print the material that he 
needed! It seems to be a safe conjecture to put him at the head 
of such # school, and the algebra of at least one secondary school of 
that period was not unworthy. 
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EIGHTEENTH CENTURY BOOKS ON ALGEBRA BY 
AMERICAN AUTHORS 


Alyehra in the wok of Niealas ‘Pike —TVhe first hook written hy 
an American and containing a section on algebra was the second 
book covering that: subject to be published in what is now the United 
States, Tt appeared in Iss at Newburyport. Mass, a town which 
seems Off the beaten track of education. as is true of soine other 
towns in which mathematics books were published. This book wats 
entitled: Ver and Complete System of Arithmetic” and its 
author was Nivolas Pike, AL Moa graduate of Harvard College 
in 1766. 
This work was probably the ontgrowth of the author's praccical 
experience, In 1775 the selectmen of Newburyport © chose Nicolas 
Pike (1748-1819) to take charge of the public school in that town, 
Later Pike opened an evening school and also a private school for 
young ladies. In 1786 it is known that he was a teacher of the 
granmar school, and in that same year he advertised the publica- 
tion of his book. ” 
The adoption of Pike's arithmetic as a collegiate textbook in Iar- 
ard, Yale, and Dartmouth seems to have been immediate. It ad" 
Foon brought to the attention of men prominent in public life before 
its publication, because Pike had submitted the manuscript to them, 
Letters of commendation from the professors of niathematies and 
hilosophy at Harvard and Dartmouth, from the presidents of Mar: 
rd, Yale and Dartmouth, and from Benjamin West were printed 
in the book. 

The value that Pike's arithmetic holds for this present. work is 
due to the inclusion in it ofa section on algebra. In the preface to 
the first edition Pike ePedits this material to the proper source by 
saying: : 


tt Vew and Complete System af Arithmetic, camposed for the use of Citizens of the 
United States: By Nicolas Tike, AJM... Newbury-Dort, W788, A second enlargéed 
edition revised and correct) by Ebenezer Adams, A, M., preceptor of Leleester Academy, 
tame out at Worcester in 17975 stilla third editlon, this time revised. correeted, and im 

proved iy Nathaniel Lord, A, M., was published tn gtoston in 180s, 
7 Account taken from John J. Currier, Mistery of Neicburpyport, Maxe., Gey mes, 11900), 
(Hi : 
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The short introduction to algebra, which fs subjoined, was abstracted prin- 
cipally from Bonnycastle, and that of Conic Sections, from Emerson's works. 

Theisection on algebra is designated “An Introductioh to Algebra. 
Designed for the use of academies.” and covers only 39 out of 512 
pages inthe whole work. This material would be negligible were not 
itis presence significant of some demand which led its guthogftto in- 
clude it! The usual start with definitions is made. The siX oper- 
ations follow, with all examples under them completely worked out, 
“Sir Isaac Newton's Rule for raising a binomial or residual quantity 
to any power whatever” is stated. ¢ Infinite series, arithmetical and 
geometrical proportion, simple and quadratic equations, all receive 
Inief treatment. Only 18 problems are given, 12 under simple and 
6 under quadratic equations. The section concludes with a “ Re- 
apitulation of the principles of Arithmetic & Algebra” under 9 
so-called axioms. 

Pike's arithmetic was the first work written by an American to 
have any extended use in the United States. It must be regarded 
so as the first’ printed work on algebra, written by an American, 
that was placed in the hands of students in colleges and academies. 
Another quarter of a century was to elapse after the first appearance 
of Pike’s book bkfore a book on algebra*® alone and bearing that 
title was to be compiled by an American professor and published for 
the use of atudentstin his lasses and elsewhere. 

The American Youth—Another work containing algebga and 
published in the eighteenth century deserved more popularity than 
extint evidence shows it to have attained. Its authors followed the: 
custom, quite commen. in these early years, of using a general title. 
The book appeared ak Zhe American Youths The authors, Consider 
and John Slerry, were apparently outside of university circles and 
engaged entirely in work with private pupils. They must have felt 
justified in going to the expense of publication, but it took courage 
on their part to put a book like this on the market in 1790, 

Volume 1 is divided into books, much as geometry volumes are 
divided. Book TI of this volume extends from page 241 to page 387, 
the end of the volume. All of the subject matter in an elementary 
algebra of the present day is covered, with the omission of involved 
exercises in fuctoving and fractions, The more advanced topics are’ 
quoted : 


“ 


Infinite Series, Binomin! Theorem, Proportion or Analogy Algebraically con- 
sidered, Arithmetical, Geometrical, Hurmonical Proportion, Genesis or Forma- 
tion of Equations in General, Concerning the Transfucmation of Equations 
ee 

‘Jeremiah Day, The Elements of Alyctra, loc. cit, 


*The American Youth: being a niw and complete course of introductory mathematica: 
dexigned for the uae of private atudents, Dy Consider and John Sterry, v. 1... Provi- 
. lence, Printed by B. Wheeler, for the authors, 1790, 
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and Exterminating their “Intermediate Terms, Resolution of Equations by 
Divisors, Finding the Roots of Numerical Equations In General, by the Method 
of Approximations, Concerning unlimited Problems and Divphantine Problems. 

It is an ambitious course in algebra set forth in this text at a 
time when students in some colleges were still dependent on taking 
mathematical notes from lectures and setting them down in note- 
books. Perhaps its influence was more widespread than historical 
testimony shows. At any rate, copies of the book are to be found 
rather generally in the libraries of New England. 

The findings of these two chapters lead to the conclusion that only 
three books containing algebra appeared in print in the American 
Colonies and the young American’ Republic during the eighteenth 
century. In each one of these books, it is treated in a section along 
with sections on other mathematic:l subjects. 
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Chapter XII 
ALGEBRA AND ADVERTISEMENTS? 


Algebra in the public press—Perhaps the most unlikely source of 
information bearing on the teaching of algebra in the American Col- 
ones during the eighteenth century would seem to he the files of 
early newspapers. And yet a number of advertisements relating to 
different phases of the subject are to be found among those dealing 
with the dates of the sailing of vessels and of the arrival of the post 
from Philadelphia, Boston, or New York, with runaway servants or 
Haves for sale, with the importation of good Cheshire cheese, or with 
lotteries for wharf, church, and college. 

Private tutors and schoolmasters—One form of advertisement 
which indicates educational activity is that in which a private tutor 
or the master of a school offers subjects to be taught. The earliest 
advertisement of this nature, and relating to mathematics. located is 
the following: 


Boston News-Letter, Mch. 21, 1709. Opposite to the Mitre Tavera in Fifth- . 
‘Ireet_ next to Searlet's Wharff, Boston, ure Taught. Writing, Arithmetick, 4n 
all itS parts; And also Geometry, Trigonometry, Plain and Sphaerical Survey- 
ing, Dining, Gauging, Navigation, Astronomy; The Projection of the Sphaere, 
and the use of Mathematical Instruments:: By Owen Harris, Who Teuches 
at as easie Rates, nnd as speedy us may be. , 


Isaac Greenwood, before he became the first professor of mathe- 
maties ut Harvard College, used the newspaper as a means of obtain-. 
ing pupils. as shown in these extracts: 


. 


Roston-News Letter. Jun. 12, 1727, An Experimental Course of Mechanical 
Mhilosophy, wherein the Principles of that Noble Sclence, with the discoveries 


OT a 
‘This study has been made from representative newspapers of Boston, New York, Phila- 

elphia, and Virginia. The papers have been examined systematically “ftom thelr begin- 
nings to the dates Indicated, such dates being In several Instances the time at which pub- 
lication of the paper ceased. The files examined consist of the originals or facsimiles In 
the New York Public Library, New York [istorical Society, New York Society.* Historical 
Society of Pennsylvania, Library Company of Pennsylvania, and @irginia State LAbrary. 
The following let of newspapers indicates the ettent of the investigation : 

Boston NewsLetter, Apr. 24, 1704Dec. 29, 1757. 

New-York Gazette, Feb, 28, 1726—Oct. 15, 1744. 

New-York Weekly Post-Boy, Jan. 19, 1747-Dec, 18, 1752. 

New-York Weekly Journal, Oct. 5, 17833—Mar. 18, 1751. 

New-York ‘Evening Tost, Dec. 17, 1744—Dec, 20, 1751. y 

(Philadelphia) American Weekly Mercury, Dec. 22, 17#9-Jan. 1, 1746. 

(Philadelphia) Pennsylvania Gazette, Oct. 1, 1728—Dec. 31, 1754. 

Vitginia Gazette, Jan, 1, 1767—Dec, 81, 1976, 
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of the incomparable Sir Tsaae Newton therein are demonstrated by above Three 
Hundred Curious and Useful Experiments, aeeompunied with) Experimental 


Lectures thereon in as easy Language as possihle; 2... To be Performed hy 
Isiue Greenwood, A. ML...) (Repeated Feb. 1, 8. 15) 22, 


Roston News-Letter, July 6 W727. The Experimental Course of Mechanival 
Philosophy which was inteuded te have been recapitulated) this) Summer 
is deferred till the Fall oo... In the anew Time, if any Gentlemen are ce- 
sirous of being acquainted with the Principles of Algebras Stir Isiae Newton's 
incomparable Method of Fluxtons, or (he Differential Caleulus, to-getler with 
imy of the Universal Methods of Tnvestigation used by the Moderns: the 
Klements of Euclid and Appollonius (sie) per, any Part of Speculation [changed 
to Speculative in next issue] or Practical Mathemiticks, commonty taught in 
the Colleges or Schools in Europe; Attemiaynee will be given by the Author 
of said’ Course at) Mrs. Belknap’s at the Cpper End af Queen Street, Boston. 
Where. also, to such as are instructed in the Mathemuatien! Sciences, the Prin- 
ciples of Sir Isaae Newton, and the Modern Discoveries in Astrononiy and 
Philosophy will be explained and demonstrated: ina coneise amd easy unimner, 

Thid., Tuly 13.1727. To be taught by Mr. Greenwood 2...) The Principles 
of Algebra... CAdvertisement practically a repetition of the above. Re- 
peated July 20.) ; 

These are the first advertisements located on algebra which. as we 
have seen, Greenwood also included! in the course at Harvard. About 
1) months after his installation as professor. he advertised the publi- 
cation of a work on arithmetic, as follows: 

[Boston] Weekly News-Letter, May 20, 1729. Just Published Arithmetick 
Villar & Qoeciinad: with the Application thereof to Variety af Cases in Trade 
& Commerce, By Isane Greenwood, A. M. Hollisian Professor of the Muthe- 


muticks, und Philosophy, To be Sold by Thomas Ehanceck at the Bible & Three 
Crowns near the ‘Town Dock, Boston, (Repeated June 4, 12)? 


After Greenwood's dismissal from Harvard, he again turned to 
private teaching and used his former means of informing the public; 


*Boston Weekly News-Letter, Nov. 9, 1738. Such us ure desirous of learning 
any Part of Practical or Theoretical Muathemuticks may be taught by [sane 
Greenwood, A, Moo...) (Repeated Nov, 1G, 24). 


Tbid., Meh. 20, 1789.) Such as are desirous of learning any Parts of the 
Mathematics whether Theoretical as che demonstrating Euclid, Appaolonius Csicd, 
ke, or Practlal, os Arithmetic, Geometry, Trigonometry, Navigation, Sur- 
veying, Gauging, Algebra, Fluxions, &e. Likewise any of the Branches of 
Natural Philosophy, usgMechinies, Opticks, “Astronomy, &e. may be taught by 


Tsane Greenwood, AL Mo... (Repeated Apr, P22, 1). 

For 13 years from February 23, 1728, Nathan Prince was tutor of 
mathematics at Harvard. He also was‘dismissed from the college 
but carried on his teaching activities privately as shown in: 


‘Boston Wee Ty News-Letter, Meh. 3, 1743. These may inform. the Publick, 
that Nathan Prince Fellow of Harvard College proposes, on suitable Encourage- 


2 The name of Isaae Greenwood was not printed on the title page of this book. It las 
heen placed there by hand in most coples to be fouhd In libraries at the present time. 
This advertisement is conclusive evidence of the.authorship of the book. 
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Ment. tocopen a School in this Pown for the instructing young Gentlémen in 
The ineast Useful Parts of the Muathemuttieks 2. , ‘urticularly in the flements 
of Geometry and Mygebriy in Trigonometry and Navteation: in Coography nnd 
Astronomy 0. in the Arts af Surveying, Gauging sand Dialing : and in the 
General Rules of Fortification and Gammery 2. (Repented Meh. 10, 17.) 


These advertisoments from former teachers of mathematics at 
Harvard inerense the?weieht of evidence in favor of the presence of 
lgebra in the course of study at that college fron the early part of 
the Aighteenth century: and also show attempts at including it in 
private school works, 

New York City papers carry advertisements on algebra almost as 
early as the Boston paper cited. The first one runs: 

New-York Gazette, Sepe T V730, On the teh of September next, ut. the 
Custom Heyise in this City 2. umes Lane designs to Veweh in the Ive- 
Wines Clarins the Winters: Nvithmietiek, im all itso puirts, Geomepryys Trige- 
WOOT, Narvincition, Sarevey ing, Gaiegine, Adeobria, viel sundry other parts of 
Mathetiatios) Waowledse 0, ¥ " 


, 


In bee. Alexander Maleoln was made the muster of a public school 
to teach Latin. Greek. and mathomaties in the City of New York, 
by anact of the general assembly of the Province. a school whieh 
flourished for only about seven years. In i73tha whole newspaper 
colin was given to an announcement of Mr. Maleolus’s sehool. of 
which the following is one sections . ta 


Veoe-York Gazette, Tan. 7, ATRE 0. At the said Sehot) are Taneht all 
he Brineches of the Mithenaticks, Gaunetry, Mseben, Ceormiphy, and Mer- 
Chint’s Bookkeepitne titer the most perfect manner, Repeated Jan. 14. 21, 28.) 


Malcolm wrote and published a book on arithmetic in the preface 


towhich he says: mA 


Tohave not supposed the Student oof Arithmetic irendy aequiintel with 
Algebras bot have griduaiiy oxplain’d the Principles and Rules of it. as fir as 
My Purpose required. OAs Algebra is nothing ese but an universal method of 
representing: Numbers, and reasoning about them, seit very Inttuiratly belongs to 


Arithmetiok.! - ‘ 


Algebra was obviously a regular sufiject in the course of study in 
lis school, if 
Other extracts from New York City papers areas follows: 


Vew- York Weekly Post-Bou. Aug. 18. 1746. Arithmetic Vulgar, decimal and 
igebrnie . 0 . . carefully and exactly taught hy Joseph Blaneberd 2: 
New-York Gazette, Revived In the Weekly Poxt-Boy, Juue 17, 1751 
Robert. Leeth, Sehool-Master, from Londen, » inv WallStreet i 
fetches: Latin & Greek As at the Aendenies In Enghind as well as Readin 4 
Writing & Arithmetick, Vulgar und Decimal... und Algebra. also me 4 

rithmieal and Instrumental Arithmetick, Geometry and ‘Trigonometry 
(Repeated five times at jntarvils.) . : 


a 
*Panlel J. Pratt. Annale of Public Educalion in the State af New York, From 1626 to 

Ty. yp. V4 ff, Albany, 1872. u 

Alexander Mulecolm, A Nes. Syatem of Arithmetiom®™ po NI, London, 17:10, 


PD publiek tanner oo...) (Ran throngh Dee. 80. 1751.) 


25, 1742; March 17, 1743: September 


‘ 


7O° ALGEBRA INTHE EIGHTEENTH CENTURY 


New- York Evening Post™ Aug. 25, 1746. Arithmetic, Vulitur, Decimal and 
Algebrace (changed to Algebra in issue of June 1h, 1747)... earrefully 
and exactly taught by Joseph Blancherd ase, . (This advertisement ran 
weekly through Nov. $9, 1747.) 

fbid,, May 8, 1749. Writing, Arithmetick, Vulgar, Deeimabk Duo-decimal, 
the Rules of Practiee . 2. the Elements of Euclid) and Algebra, with 
thelf applications to Practical Geometry, Gauging, Surveying, Conick Sections 

yre Tought carefully and) expeditiously... By John Wilson, 
(Ran through sept. 18, 1749.).- ; ° 

Thid., Oct. T1751. A Young Man lately arrived from England proposes to 
teach Writing, Arithinetick, Merehints Accompts and the most useful Barsinches ®W 
of the Mathematicks, viz. Algebra, Geometry, Trigonometry, Navigation, As- 
tronomy, Surveying of fienii the Use of Mathematical Tistruments, &¢. in 4 


Philadelphia was another educational center during the eighteenth 
century. The Riele Gazette ma prospectus of October 1 
1728, covering a page. a 
the following: f 


s 
containing among many thousand other ‘Things, sueh as the follaw- 


ing: Algebra. or the Deetrine of JEquations, Simple, Quadratick, Cubie, &e, 
Amalyticks, or the Resolution of Problems by Species. or Symbotieul Es pres- 
stons, Geometry, ar the Doctrine of extended & continueus Quantity. 


4 
ounced its policy in words whieh include 


oa 


a 
The ‘first advertisement on algebra located in this paper is one by 
Theophilus Grew, who kept himself before the public in this way 
for many years. It reads: 


Pennaylrania (itzette, Aug. 1, 1734. In Second Street over anninnt the 
Shen of the Bible is taught the Arts Mathemntienl, viz. Arithmetick in all its 
Parts, Geometry, fete.) according to the amost approvd methods by ‘Theophilus 
Grew, He also teaches Algehra, or the Analytiea! Art, with the Laws andl | 
Properties of Motion, a thing absolutely nec @SSUrV tn norieht understanding —* 
of the Modern Ihilosophy, 


Variations on the above are found in issues of December 26, 
1734; May 9—June 19, 1735; October 26—-November 9, 1738; August 
9.1739. In some of them Grew appears also as an importer of silks 
and other goods. On May 14, 1741, his name is agsociated with that», 
of James Houston, at the Free School of Kent County. in Chester 
Town, on Chester River. On September 2,,1742. he opened a schoo! 
in Philadelphia and continued to advertise on October le Noveinber 


Grew had made himself so well known that on July 27, 1750, he 
began a term of service at the Academy of PI (ludelphia [University 
of Pennsylvania]. This*®onnection was not Jong maintained, and 


the last series of advertisements, from September 21-October 5, 
1752, shows-him as a paftner with Horace Jones in an evening-school « 
venture. Algebra is included here, as in‘most of the other places in * 
which Grew’s name is found. All through these years this man 
was running advertikeiaeiea in The American Weekly Mercury, 


* 
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another Philadelphia newspaper, at the same time that he was 
running them in the Pransyleania Gazette, He showed himself to 
be anJindefatigable advertiser, and he no doubt maintained some 
sort of a school from 1734 to the end of his life. 

Another series of advertisements was run by Alexander Buller, 
the first one of which follows: 


Pennsyleania Gazetie, Nov. 5, 1741, Writing, Arithmetic, Merchnnt's Ac- 
comnts, Navigation, Algebra, and other parts of the mathematics are tnught * 
by Alexander Buller, at the Public School in Strawberry Alley... (Repeuted 


Nov. 12, 19, 26) 4 ; ' 


Buller had received permission in October, 1738. to teach mathe- 
“matics. among other subjeets. in the “ Publick School” | Willian 

Penn Charter School]. We had evidently been a pupil of Thomas 
Simpson. A Jetter dated * Philadelphia, Oct. 27, 1741,” reads: 

rien Simpson a . Abt 3 years and halt ugo Tl got an insight nto some * 
Wiftienlt ‘parts of ye Mathematics Trom thee 2... thy old) friend Alex. 

_ fuller’ e - 

This teacher in Philadelphia carried into his profession the in- 
spiration received from his study under “that strange mathematigal 
genius.” Thomas Simpson. , : 

Ocpar advertisements of the teaching of algebra to be cited ure: 

ee 
Pounsutvaniy Gheette, Aug. 13, 1747... tre tiught these Mathematick 
Sciences, viz, Arithmetick, algebra, geometry, plain and the sperical (sic) 
trixonometry, conick sections, arithmetick of infinites ... by Jolin Clare, 
(Repentod) Aug. 20cund 27.) ° 
Mhid, Now. 2, W792... ure stil taught, these Mathematicnl Sciences, viz, 


Arithinetick in oadl its parts. Algebra, Geometry ... by John Clare,  (Re- 
asited Nav, and 16.) : 
Hhil, Dew. 8 1748... urithmetiek, vulgar and decimark. .. algebra, all 


marefully taught 2... by Thomas Craven. (Ad. ran through Apr. 13, 1749.) 
Virginia Gazette, May 2, 1771. A Clergymin of the Church bas at 

sober young Mam... proposes to teach . .. Algebra, Geometry Surveying, 

Mechanics 7. the Reverent! W.S. 2. . Potowmack, Virginia... 

In addition to these advertisements in which algebra is definitely 
named, some score different instances of the phrase “ other,parts of 
the Math€naticks” have been found. With the long list of mathe- 
matical ‘subjects usually .preceding this phrase algebra was un- 
loubtedly: covered by it. 
. Leachers of mathematics wanted—The advertisements located in 
which the sérvices of a teacher of mathematics are called for are only 
three in number, They tre found in the Pennsylvania Gazette, Oc- 
tober 9, 1740, and in the Virginia Gazette, October 15, 1767, and 

® Minutes of the Publick School, 1712-1770, Vol. 1, p. 26. 
“rem Simpsoniana in the possession of Vrof. Dayid Eugene Smith. 
7A nunber of advertisements of algebra tiave been located In newspapers between 1783 


and 1800, On account, however, of the degultory nature of the search made.during these 
years, they wijl not be-cited. — 
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June LH, 1776, Algebra i is not specified, bute probably was included in 
the requirement, . Se 

Solutions of algehra problems—Only rarely were the newspapers 

used as the medium for the solution of problems. The Yew Yark 

\ Weekly Journal, Zenger’s paper. in the issue of July 26, 1742. printed 

“tayo questions sent in hy a correspondent because, as he says. * There. 

is ttle News at present to Entertain. yoni Readers with." The 

ns of these questions were printed in the next number, August 

1742. The snecess of this ¥enture emboldened some reader of the 

vate to seid in on August 23, 1742. the following communication: 


Se 


Mr. Zenger: As you are under seme Obligation of pleasing every Body. in 
your Stittion and aecarding to vour Caupecity, be DL (omar me for oner 
in (he Waye  Qoam. sours, &e TED =. Two officers tiave eteh oof them a 
Company of Men. the one dais 40 Jess than rhe others they divide amanest thei 
Men each Officer 1200 Crowns. Qneve, Tow many My enel) Company eon. 
sisted of if the Officer who lind leust gave 6 Crowns jere te eately Man than 
he who hid most 4 ; Q 

For the Benetit of those avhe tian’ fh Uidersti Wi haalish perfectly. bute perhaps 
underst: and Dateh, Tiree Capileinen “er hl Hidde eet Cone eben te Soldate ny ale 
cone 40 minder uly de nuderes sy dee reder aman sun Volk peg Crowne 
vraag. Mae reel Soldaten icder iw osxun Com panic heeft, sa ihe dene dic hel 


minste Volk heeft ti Croonen macer ann codes’ VW yee 4? 
* Not until three months later did the & wot this) problem, 
appear: Tt is quoted in part: ; ‘2 


New-York Weekhi Journal, Nov, 22. Vt. Letirnord up Peter Zenaer’s 
vraag vay Atantst 24 Stel) de eerste COimiypieriie Haden ve So ds de 
tweede Comypnigmie: -x*-40) Stelf het det voor deder Mwave tweede Com: 


pagnie= y - ‘ - 
Dan het Geld voor jeder Man van de eerste’! aunt doba s 
Ik met Syn Geld somultipliceert, komt xyv-5 TRO er shh dy pa * 


(Solution of these SHUT ACOs equations fallows, ‘ ' 
“Opgelost door PETRUS VIENEMA. 
. This is the Venema who was the author of the Dutch, ‘texthook 
already diseussed. Tle was Still in New York Cittewr ree elVving this 
paper.in some other place. in 17 42. 
Seale of aldeban books.—Another phase of newspaper aetivity wis 
the printing of lists of Imported lidoks placed on sale. i fol- 
lowing algebras are found in seh lists: Hammond's Eleaiaty of 
Alge hr (New-York: Meveury, Nov! 24, M54)" Nersey’s Elements + 
of Algebra (Pennsylvania Cazette, Apr. 12, 1729): Maclaurin’s | 
Treatise. on. Algebra (Virginia Gazette, Jan 3, 1771): Newton's 
A)gebra (Pennsyleatia Gyzett, May 30.1751): Saunderson’s .A7/0- 
bra (Pennsylvania Ledger, Oct. 22. ¥t77) + Simpson’s Algebra (Vir- 
ginig Gaavthe, Sept. 17.1772): Sturmiuss Elements of the Mathe- 


*'The drtu‘given cover vthe Issue of the newspaper ees In. which the mok was ad 
yertined for the first time. ‘ { 
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maticks (Pennsylvania Gazette, Apr. 12, 1729): Ward's ) Young 
Mathematician’s Guide (Pennsylvanig?@azette, May 2h, 1738) : 
Wolfius's Algebra (Pennsylvania Guadtte, Aug. 4, 1748). 

We see, then, that the public press of the eighteenth century 
bedrs witness to activity, in the teaching of eebia: and in the 
sale of algebra textbooks, activity which must be interpreted .in the 
light of a demand for this branch of, mathematics. 
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this period. The inclusion of this. 


Chapter XIII 
v SUMMARY 


The direct evidence in defense of the thesis that‘algebra was an 


jmportant part of the American education of the eighteenth cen- 


tury may be summarized as follows: . ‘ 
: Manuscript notehooks vu algebra; Pe ? 
Harvard College, OT80431, 1730. 1770. 
College of New tra {Princeton Universit) ], 1770. 
University of Pennsyvivanin, 1788. 2 « 
Miscellaneous. 


Commencement theses containing algebraic truths: 


Yale College, 1718-1797. 

Harvard College, 1721-1810, aes 

College “ot New Jersey, 1752, ae 
Rhode Istant College. [Brown University |. 1769-1811, 


Mathematics theses: 


bo] 


Harvard College, 1786-1839, ‘ 
Statements from co egg records and writings of scollege presidents and pro- 
fessors:; 
Hugh Jones, professor of smathematies at the College of William and 
Mary, 1724. ® 4 


Rules governing Hollis professorship at Harvard Colhoe, 1726, 1787, 1788. 
Thomus Clap, president of Yule College, 1748. 1706, 
‘Ezra Stiles, president of Yale Collete, 1778. 

>, Minutes of the ‘Trustees of the College, Academy. Charitable Schools 


A a AU CYER ai ], 1749, 1750. < \ 


Willinm Swith, Rravost of the sime college, 1753, 1756. 


Mathematical requirements in terms of terthooks. 


John Ward's Ne Young Mathematigian' xv Ciuide, 1709, 
Nathatlel Hammond's,7The Elements ofe Algebra, 1742. 
< Thomas Simpson's A Treafise of Algebra, A745. 


Sections on, nf aretira in tertbooks Prim American printing preases: 


Pieter Venema‘s Arithmetica of Cuffer-Konst 
ontiterp ran de Algebra, 1730. 

Nicolus Pike's A Complete System of “Arithmetic with An Introduction to | 
Alnchra? 1788, « . 

Consider und Jobe Sterry's The American Youth, 1790. , 

Advert jxe ments in the public press from teachcra in eatantighen schools and 
private tutors: : 

Boston. First daté, July 6, ATo7,S , 

, New York Clty. First date, September 7. 1730.°* he 

FHiladelphia, First date, August 15, 1734, 


Algebra for its own sake.—Nowhere are there, detind’ indications 


Alx, Mede Hen kort: 


» 


that a practical need for algebra actu ja the terching of it during - 


ne in the ‘currjeulu a4 iy 
- 7 She note ah Bz > is a”. 
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» 


r 
dotlege of the eighteenth century, or the teaching of it as a special 
ubject by some enthusiastic teacher, must be accounted for on the 


ground that it was dope for the sake of the subject itself or for the 
theoretical aspects-of fluxions. The fascination of this kind of 
analysis attracted téavher and pupil alike, and the simple joy of the 
intellectual life that it wefforded was reward enough for its study, a 
reason that les at the very heart of progress along any line of 
mental activity. 


4 Chronological List vt American Maehre Terthouka to 18203 the Year. in 
which Algebra atius iret Required four Admisxion to an American College 


1730) Venemit, Pieter. 


Avithmetica of Cyffer-Koust. Volgers de Munten Maten en CGewigten, 


te Niew-York, gebruykelyk Als’ Mede Ken kort ontwerp van de Algebra 


Opgestelt door Pieter Venema, Mr. in de Mathesis en Schryf-Konst. Neu- 
York. Gedruckt door Jacob Govlet. by sle Oude-Slip, by J. Peter Zenger. 
MDCOXXX, 


1788 Bike, Nicolas, 


A New and Complete System of Arithmetic Comlposed) for the use: of 
the Citizens ef the United States: By Nicolas Pike. A.M. Newbury-Port, 
MDCCLXNXVIIL, 


Sécond edition, Enlarged, tevised, and corrected. By Ebenezer Adams, 


AL M.. Preeeptor of Leicester Academy, Worcester, Mass., 179%. 
Third editions Revised, merrected, und improved. By Nathaniel Lord, 


“OA. M.. Boston, 1808, ‘ 


~ 


IT) Sterry, Consider and John. 


178 Gough, Jolin 


The Americun Youth: heing a new and complete course of introductery 
“mathematics ; designed for the use of private students. Ry Consider and 
Jolin Sterry, v.17 Provilence, Printed by RB. Wheeler, for ‘he 
authors, 1790, é 


ates 


ePractical Arithmetick, By John Gough. Carefully revised by Thomfs 
Telfair, Philomath, With an Appendix of Algebra. By thitace QV. Atkin- 
son, Of Belfast. Dublin: Urinted. Wilmington: Reprfited ung sold by 
Peter Brynberg, M.DCCLXCVILIL Second edition, 1800, 


1804 “Weiler, Samuel 


4 


Mathematics compiled) from the Best Authors and intended to be the 
Text-book of the Course of Private Lebtures on these Sclences in the 
the University at (aumbridge, Under the direction of Samuel Webber. 
A. MA. A. 8) Hollls Professor of Mathematics und Natural Philosophy. 
In 2 Vols, Boston, Printed by ‘Thomas & Andrews. 1801, ~ 
> Second edition, Cambridge, W. Hilliard, 1808, 


186 Bonnycastle, John ae . 


ted, 


‘ YComplete bibliogtaphy to 1860 in preparation, ; — : 3 


An Introduction tu Algebra 7 with notes und observations ieNgned for 
“#he use of schools and places of public education. First American edt- 


- tlon, Philadelphia: Publ{shed by Joseph Crukshank, 1806. 


Second American edition. Philadelphia: Kimber and Cénrad, 1811. 
[Title as above] . .. to whieh ts added an appendix on ,the application 


of algebra to geometry, First New York, ftom the tenth London edifion. 


"New York: F. Duyckinck, D, D. Smith. G. Long, 1818, ; 
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1800 Chevigne, L. I. M. 
. Mathematical Manual for the use of St Mary's College of Baltimore 
containing for parts ;—viz:—l- Rational Arithmetic IT Elements of 
Algebra IIT Practical Arithmetic IV~Peactienl Algebra [L. TM, 
Chevigne] Haltimore, Printed for St. Mags (‘oNege. By John Weert 
Butler.. 1806, . 
18086 Vyse, Churles 
The Tutor's Guide. By Charles Vyse. Philadelphia: Joseph Cruk- 
shank. 1506, 
1807 Chevigne, TL. 1. M. 
Mathematical Manfial for the use of Colleges cind Academies. Volume 
First. [Rest of the title same as 1800 edition.) Printed by Joly) West 
Butler. 1807, 
1809 Simpson, Thomas 
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A Course of Mathematics in two volumes for the use of academies, as 
well as private tuitlon, By Charles Hntton, LL, D. FL RS.) Late Pro- 
fessor of Mathemutic# in the Royal Militury Academy. From the Fifth 
and Sixth London Editions, Reyised and Corrected by Robert: Adratn, 
A. M. Fellow of the American Philosophical Society and professor of 
Mathematics in Queen's College, New Jersey, New York, Samuel Camy- 
bell, .. . 1812. 
Second edition, New York; Published by Snmuel Campbell, . . . 1816. 
Third Edition, New York: Published by reiluuel Campbell, .. . 1818. 


1814 Day, Jeremiah g 
An Introduction to Algebra, being the first part of a Course of Mathe- 
matics adapted to the method of instruction -in the Americun colleges. 
By Jeremlah Day. New Haven: Howe & Spalding. 1814. 
Second edition. New Hiaven: Howe & Spalding, 1820. 


1818 Euler, Leonard . . 7:7 
An Introduction to the Elements of Algebra designed for the use of . 
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-Eng.: Hilliard & Metcalf. 1818. ; 
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* 1819 Day, Jeremiah 
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matics adapted to the method of instrtiction in the higher schools 

and academies in the United States. By Jeremlah Day, LL: D., President 

of Yale College, New Haven; Published by Howe & Spalding. 1819. , 
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An elementry treatise on Plane and Spherical Trigonometry and on the 
application of Algebra to Geometry from the mathematics of Lacroix and 
Bézout. Translated from the French for the use of the students ut the 
| University at Cambridge, New England. Cambridge, N. E.: Printed by 
Hilliard and Metculf, 1826. “ 
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